
VPDES PERMIT PROGRAM FACT SHEET 
FILE NO: 382 

This document gives pertinent information concerning the.VPDES Permit listed below, 
permit is being processed as a MAJOR INDUSTRIAL permit. 

This 

1. 

2 . 

PERMIT NO.: VA0004804 

FACILITY NAME AND LOCAL MAILING 
ADDRESS 

EXPIRATION DATE: October 15, 2012 

FACILITY LOCATION ADDRESS (IF DIFFERENT) 

Northrop Grumman Shipbuilding, Inc. 
4101 Washington Avenue 
Newport News, VA 23607-2770 

NA 

CONTACT AT FACILITY: 
NAME: Frank H. Thorn 
TITLE: Manager Environmental 

Engineering 
PHONE: (757) 688-9247 

CONTACT AT LOCATION ADDRESS 
NAME: Same 
TITLE: 
PHONE: ( ) 

OWNER CONTACT: (TO RECEIVE PERMIT) 
NAME: James R. Thornton 

CONSULTANT CONTACT: 
NAME: NA 

TITLE: Director, Environmental Health FIRM NAME: 
And Safety 

COMPANY NAME: (IF DIFFERENT) 
ADDRESS: Same ADDRESS: 

PHONE: (757)380-2000 PHONE: ( 

PERMIT DRAFTED BY: DEQ, Water Permits, Regional Office 

Permit Writer(s): Deanna Aystin 
Reviewed By: Mark Sauer 

PERMIT ACTION: 

i Aus Date(s): 4 / 1 5 / 0 9 - 7 / 2 3 / 0 9 ^ lixlo<\ 
Date ( s) : y /z q - 3 c/c?<f 

{ ) Issuance ( ) Reissuance ( ) Revoke & Reissue (X) Owner Modification 
( ) Board Modification (X) Change of Ownership/Name [Effective Date: 12/2/08] 

SUMMARY OF SPECIFIC ATTACHMENTS LABELED AS: 

Attachment 
Attachment 1_ 
Attachment 
Attachment 2_ 
Attachment 3_ 
Attachment 4 

Attachment_ 
Attachment_ 
Attachment_ 
Attachment 

Attachment 
Attachment 7_ 
Attachment 8_ 
Attachment 9_ 
Attachment 

Site Inspection Report/Memorandum 
Discharge Location/Topographic Map 
Schematic/Plans & Specs/Site Map/Water Balance 
TABLE I - Discharge/Outfall Description 
TABLE II - Effluent Monitoring/Limitations 
Effluent Limitations/Monitoring Rationale/Suitable 
Data/Antidegradation/Antibacksliding 

Special Conditions Rationale 
Toxics Monitoring/Toxics Reduction/WET Limit Rationale 
Material Stored 
Receiving Waters Info./Tier Determination/STORET Data/Stream 
Modeling 

303(d) Listed Segments 
TABLE III(a) and TABLE III(b) - Change Sheets 
NPDES Industrial Permit Rating Worksheet and EPA Permit Checklist 
Chronology Sheet 
Public Participation 

MODIFICATION REQUEST COMPLETE: April 15, 2009 

#/%M l,<20oq - d e b Gsm-vy.^ 

• ^ w v 1 A//CC 



7. PERMIT CHARACTERIZATION: (Check as many as appropriate) 

(X) Existing Discharge 
( ) Proposed Discharge 
( ) Municipal 

SIC Code(s) 
(X) Industrial 

SIC Code(s) 3731 
( ) POTW 
( ) PVOTW 
(X) Private 
( ) Federal 
( ) State 
( ) Publicly-Owned Industrial 

X) Effluent Limited 
X) Water Quality Limited 
) WET Limit 
) Interim Limits in Permit 
) Interim Limits in Other Document 

X) Compliance Schedule Required 
) Site Specific WQ Criteria 
) Variance to WQ Standards 
) Water Effects Ratio 

X) Discharge to 303(d) Listed Segment 
X) Toxics Management Program Required 
) Toxics Reduction Evaluation 

X) Storm Water Management Plan 
) Pretreatment Program Required 
) Possible Interstate Effect 
) CBP Significant Dischargers List 

8. RECEIVING WATERS CLASSIFICATION: River basin information. 

OUTFALLS ADDRESSED WITH THIS MODIFICATION ARE LISTED BELOW 

Outfall No(s):003, 005, 008, 009, 011, 013, 015, 017, 019, 020, 021, 022, 024, 026, 
027, 030, 032, 034, 037, 038, 041, 044, 056, 073, 084, 094, 112, 119, 
123, 132, 133, 134, 140, 142, 144, 154-157, 162-167 

Receiving Stream: 
River Mile: 
Basin: 
Subbasin: 
Section: 
Class: 
Special Standard(s): 
Tidal: 
7-Day/l0-Year Low Flow 
l-Day/10-Year Low Flow 
3 0-Day/5-Year Low Flow 
Harmonic Mean Flow: 

SEE ATTACHED SHEET 
SEE ATTACHED SHEET 
James River, Lower 
NA 
1 
II 
a, z, bb, NEW-19 
YES 
NA 
NA 
NA 
NA 

10. 

FACILITY DESCRIPTION: Describe the type facility from which the discharges 
originate. 

EXISTING industrial discharge resulting from the operation of a shipbuilding and 
repair facility. 

LICENSED OPERATOR REQUIREMENTS: (X) No ( ) Yes Class: 

11. RELIABILITY CLASS: Industrial Facility - NA 

12. SITE INSPECTION DATE: SEE 2007 REISSUANCE FACT SHEET REPORT DATE: 

Performed By: 

13. DISCHARGE(S) LOCATION DESCRIPTION: Provide USGS Topo which indicates the discharge 
location, significant (large) discharger(s) to the receiving stream, water intakes, 
and other items of interest. 

Name of Topo: Newport News North and South Quadrant No.:065C and 035B 



River Mile List for the Industrial Outfalls Included in the Permit Modification 2009 
Northrop Grumman Shipbuilding (VA0004804) 

Outfall Number 

003 
005 
008 
009 
011 
013 
015 
017 
019 
020 
021 
022 
024 
026 
027 
030 

032 
034 
037 
038 
041 
044 
056 
073 
084 
094 
112 
119 
123 
132 

133 
134 
140 
142 
144 
154 
155 
156 
157 
162 
163 
164 
165 
166 
167 

Latitude 

36058'56.9" 
36o59'01.6" 
36o59'05.r 
36o59'06.1" 
36o59'09" 

36o59'09.1" 
36o59'09.1" 
36°59'09.V' 
36059'13.8" 
36059'18.8" 
36059'18.8" 
36059'24" 
36059'9.1" 

36o59'30.1" 
36059'9.1" 
36°58'18" 

36059'9.1" 
36059'9.1" 

36059'46.5" 
36059'46" 

36059'45.15" 
36059'9.V' 
36058'55" 
36059'28" 
36°59'36" 
36o59'40" 
36059'36" 
36059'36" 
36059'36" 
36059'51" 

36058'55" 
36059'58" 
37o0'28" 
37°0'3V' 
37o0'35" 
36059'48" 
36°59'49" 
36059,52" 
36059'53" 

36058'52.5" 
36058'52.5" 
36058'59.3" 
36058'59.3" 
36059'5.4" 
36059'5.4" 

Longitude 

-76026'15.2" 
-76o26'20.7" 
-76026'22.9" 
-76026'23.5" 
-76o26'30" 

-76o26'30.4" 
-76o26'30.4" 
-76o26'30.4" 
-76026'34.3" 
-76°26'41.2" 
-76026'41.2" 
-76026'47.2" 
-76o26'30.4" 
-76o26'50.3" 
-76°26'30.4" 
-76o25'00" 

-76o26'30.4" 
-76o26'30.4" 
-76026'39.8" 
-76o26'40" 
-76o27'00', 

-76o26'30.4" 
-76026'17" 
-76026'49" 
-76026'53" 
-76026'57" 
-76026'53" 
-76026'53" 
-76026'53" 
-76026'12" 

-76026'17" 
-76°26"\6" 
-76026'35" 
-76026'37" 
-76026'39" 
-76o26'10" 
-76026'11" 
-76026'13" 
-76026'14" 
-76026'15" 
-76026'15" 
-76026'17" 
-76026'17" 

-76026'27.3" 
-76026'27.3" 

River Mile 

2-JMS 003.49 
2-JMS 003.60 
2-JMS 003.70 
2-JMS 003.73 
2-JMS 003.79 
2-JMS 003.78 
2-JMS 003.79 
2-JMS 003.86 
2-JMS 003.90 
2-JMS 004.07 
2-JMS 004.07 
2-JMS 004.22 
2-JMS 004.34 
2-JMS 004.41 
2-JMS 004.97 
2-NPC 000.68 

2-JMS 004.00 
2-JMS 005.01 
2-JMS 004.00 
2-JMS 004.00 
2-JMS 004.64 
2-JMS 004.13 
2-JMS 003.47 
2-JMS 004.35 
2-JMS 004.55 
2-JMS 004.56 
2-JMS 004.75 
2-JMS 004.80 
2-JMS 005.01 
2-NPC 000.68 

2-NPC 000.68 
2-NPC 000.68 
2-NPC 000.68 
2-NPC 000.68 
2-NPC 000.68 
2-NPC 000.68 
2-NPC 000.68 
2-NPC 000.68 
2-NPC 000.68 
2-JMS 003.41 
2-JMS 003.41 
2-JMS 003.55 
2-JMS 003.55 
2-JMS 003.74 
2-JMS 003.74 

Discharge 
Location 

James River 
James River 
James River 
James River 
James River 
James River 
James River 
James River 
James River 
James River 
James River 
James River 
James River 
James River 
James River 

Boat Harbor to 
James River 
James River 
James River 
James River 
James River 
James River 
James River 
James River 
James River 
James River 
James River 
James River 
James River 
James River 

Boat Harbor to 
James River 

Same as Above 
Same as Above 
Same as Above 
Same as Above 
Same as Above 
Same as Above 
Same as Above 
Same as Above 
Same as Above 

James River 
James River 
James River 
James River 
James River 
James River 



SEE ATTACHMENT 1 

14. ATTACH A SCHEMATIC OF THE WASTEWATER TREATMENT SYSTEM(S) [IND. & MUN.]. FOR 
INDUSTRIAL FACILITIES, PROVIDE A GENERAL DESCRIPTION OF THE PRODUCTION CYCLE(S) AND 
ACTIVITIES. FOR MUNICIPAL FACILITIES, PROVIDE A GENERAL DESCRIPTION OF THE 
TREATMENT PROVIDED. 

NO CHANGES MADE TO THIS SECTION SEE THE 2 0 07 REISSUANCE FACT SHEET FOR INFORMATION 

15. DISCHARGE DESCRIPTION: Describe each discharge originating from this facility. 

SEE TABLE I (OR CAN SUBSTITUTE PAGE 2C) - SEE ATTACHMENT 2 

16. COMBINED TOTAL FLOW: 

TOTAL: 30 MGD (for public notice) 

PROCESS FLOW: 30 MGD (IND.) 

NONPROCESS/RAINFALL DEPENDENT FLOW: 400 MG/Year (Est.) 

DESIGN FLOW: MGD (MUN.) 

17. STATUTORY OR REGULATORY BASIS FOR EFFLUENT LIMITATIONS AND SPECIAL CONDITIONS: 
(Check all which are appropriate) 

X State Water Control Law 
_X Clean Water Act 
_X VPDES Permit Regulation (9 VAC 25-31-10 et seq.) 
_X EPA NPDES Regulation (Federal Register) 

EPA Effluent Guidelines (40 CFR 133 or 400 - 471) 
JC Water Quality Standards (9 VAC 25-260-5 et seq.) 

Wasteload Allocation from a TMDL or River Basin Plan 

18. EFFLUENT LIMITATIONS/MONITORING: Provide all limitations and monitoring 
requirements being placed on each outfall. 

SEE TABLE II - ATTACHMENT 3 

19. EFFLUENT LIMITATIONS/MONITORING RATIONALE: Attach any analyses of an outfall by 
individual toxic parameter. As a minimum, it will include: statistics summary 
(number of data values, quantification level, expected value, variance, covariance, 
97th percentile, and statistical method); waste load allocation (acute, chronic and 
human health); effluent limitations determination; input data listing. Include all 
calculations used for each outfall and set of effluent limits and those used in any 
model(s). Include all calculations/documentation of any antidegradation or anti-
backsliding issues in the development of any limitations; complete the review 
statements below. Provide a rationale for limiting internal waste streams and 
indicator pollutants. Attach chlorine mass balance calculations, if performed. 
Attach any additional information used to develop the limitations, including any 
applicable water quality standards calculations (acute, chronic and human health). 

OTHER CONSIDERATIONS IN LIMITATIONS DEVELOPMENT: 

VARIANCES/ALTERNATE LIMITATIONS: Provide justification or refutation rationale 
for requested variances or alternatives to required permit conditions/limitations. 
This includes, but is not limited to: waivers from testing requirements; 
variances from technology guidelines or water quality standards; WER/translator 
study consideration; variances from standard permit limits/conditions. 

N/A 



SUITABLE DATA: In what, if any, effluent data were considered in the 
establishment of effluent limitations and provide all appropriate 
information/calculations. 

All suitable effluent data were reviewed. 

ANTIDEGRADATION REVIEW: Provide all appropriate information/calculations for the 
antidegradation review. 

The receiving stream has been classified as tier 1; therefore, no further review 
is needed. Permit limits have been established by determining waste load 
allocations which will result in attaining and/or maintaining all water quality 
criteria which apply to the receiving stream, including narrative criteria. These 
waste load allocations will provide for the protection and maintenance of all 
existing uses. 

ANTIBACKSLIDING REVIEW: Indicate if antibacksliding applies to this permit and, 
if so, provide all appropriate information. 

Backsliding applies to this permit but conforms to the anti-backsliding provisions 
of Section 402 (o) of the Clean Water Act, 9 VAC 25-31-220 L. of the VPDES Permit 
regulation and 40 CFR 122.44 (1). 

SEE ATTACHMENT 4 

20. SPECIAL CONDITIONS RATIONALE: Provide a rationale for each of the permit's special 
conditions. 

SEE ATTACHMENT 5 

21. TOXICS MONITORING/TOXICS REDUCTION AND WET LIMIT SPECIAL CONDITIONS RATIONALE: 
Provide the justification for any toxics monitoring program and/or toxics reduction 
program and WET limit. 

SEE ATTACHMENT 6 

22. SLUDGE DISPOSAL PLAN: Provide a description of the sludge disposal plan (e.g., 
type sludge, treatment provided and disposal method). Indicate if any of the plan 
elements are included within the permit. 

N/A 

23. MATERIAL STORED: List the type and quantity of wastes, fluids, or pollutants being 
stored at this facility. Briefly describe the storage facilities and list, if any, 
measures taken to prevent the stored material from reaching State waters. 

NO CHANGES MADE TO THIS SECTION-SEE THE 2007 REISSUANCE FACT SHEET FOR INFORMATION 

24. RECEIVING WATERS INFORMATION: Refer to the State Water Control Board's Water 
Quality Standards [e.g., River Basin Section Tables (9 VAC 25-260-5 et seq.). Use 
9 VAC 25-260-14 0 C (introduction and numbered paragraph) to address tidal waters 
where fresh water standards would be applied or transitional waters where the most 
stringent of fresh or salt water standards would be applied. Attach any memoranda 
or other information which helped to develop permit conditions (i.e. tier 
determinations, PReP complaints, special water quality studies, STORET data and 
other biological and/or chemical data, etc. 

NO CHANGES MADE TO THIS SECTION-SEE THE 2007 REISSUANCE FACT SHEET FOR INFORMATION 



25. 305(b)/303 (d) Listed Segments: Indicate if the facility discharges to a segment 
that is listed on the current 303(d) list and, if so, provide all appropriate 
information/calculations. 

This facility discharges directly to the James River. This receiving stream 
segment has been listed in Category 5 of the 305(b)/303(d) list for non-attainment 
of Dissolved Oxygen, PCB in Fish Tissue, A TMDL has not been prepared or approved 
for this stream segment. The permit contains a TMDL reopener clause which will 
allow the permit to be modified, in compliance with Section 303(d)(4) of the Act 
once a TMDL is approved. 

NO CHANGES MADE TO THIS SECTION-SEE THE 2007 REISSUANCE FACT SHEET FOR INFORMATION 

26. CHANGES TO PERMIT: Use TABLE III(a) to record any changes from the previous permit 
and the rationale for those changes. Use TABLE III(b) to record any changes made 
to the permit during the permit processing period and the rationale for those 
changes [i.e., use for comments from the applicant, VDH, EPA, other agencies and/or 
the public where comments resulted in changes to the permit limitations or any 
other changes associated with the special conditions or reporting requirements] . 

SEE ATTACHMENT 7 

27. NPDES INDUSTRIAL PERMIT RATING WORKSHEET: 

TOTAL SCORE: 135 NO CHANGES MADE TO THE RATING WORKSHEET. SEE 2 007 
REISSANCE FACT SHEET FOR INFORMATION 

28. DEQ PLANNING COMMENTS RECEIVED ON DRAFT PERMIT: Document any comments received 
from DEQ planning. 

The discharge,is not addressed in any planning document but;.will be included when 
th^ ;pian :?i-s :

:upda;ted. 

29. PUBLIC PARTICIPATION: Document comments/responses received during the public 
participation process. If comments/responses provided, especially if they result 
in changes to the permit, place in the attachment. 

VDH/DSS COMMENTS RECEIVED ON DRAFT PERMIT: Document any comments received from 
the Virginia Dept. of Health and the Div. of Shellfish Sanitation and noted how 
resolved. 

The VDH reviewed the application and waived their right to comment and/or object 
on the adequacy of the draft permit. Documentation received 4/28/09 from VDH. 

The DSS has no comments on the application/draft permit. Email received from DSS 
on 5/1/09. 

EPA COMMENTS RECEIVED ON DRAFT PERMIT: Document any comments received from the 
U.S. Environmental Protection Agency and noted how resolved. 

EPA has no. objections to: the adequacy of the;: draft permit.' 



ADJACENT STATE COMMENTS RECEIVED ON DRAFT PERMIT: Document any comments received 
from an adjacent state and noted how resolved. 

Not Applicable. 

OTHER AGENCY COMMENTS RECEIVED ON DRAFT PERMIT: Document any comments received 
from any other agencies (e.g., VIMS, VMRC, DGIF, etc.) and noted how resolved. 

Not Applicable. 

OTHER COMMENTS RECEIVED FROM RIPARIAN OWNERS/CITIZENS ON DRAFT PERMIT: Document 
any comments received from other sources and note how resolved. 

The application and draft permit have received public notice in accordance with 
the VPDES Permit Regulation, and no comments were received. 

PUBLIC NOTICE INFORMATION: Comment Period: Start Date 
End Date 

Persons may comment in writing or by e-mail to the DEQ on the proposed 
modification of the permit within 30 days from the date of the first notice. 
Address all comments to the contact person listed below. Written or e-mail 
comments shall include the name, address, and telephone number of the writer, and 
shall contain a complete, concise statement of the factual basis for comments. 
Only those comments received within this period will be considered. The Director 
of the DEQ may decide to hold a public hearing if public response is significant. 
Requests for public hearings shall state the reason why a hearing is requested, 
the nature of the issues proposed to be raised in the public hearing and a brief 
explanation of how the requestor' s interests would be directly and adversely 
affected by the proposed permit action. 

All pertinent information is on file and may be inspected, and arrangements made 
for copying by contacting Ms. Deanna Austin at: Department of Environmental 
Quality (DEQ), Tidewater Regional Office, 5636 Southern Boulevard, Virginia Beach, 
VA 23462. Telephone: 757-518-2008 E-mail: deanna.austin@deq.Virginia.gov 

Following the comment period, the Board will make a determination regarding the 
proposed reissuance. This determination will become effective, unless the 
Director grants a public hearing. Due notice of any public hearing will be given. 

30. ADDITIONAL FACT SHEET COMMENTS/PERTINENT INFORMATION: 

mailto:deanna.austin@deq.Virginia.gov


ATTACHMENT 1 

DISCHARGE LOCATION/TOPOGRAPHIC MAP 

SEE 2007 REISSUANCE FACT SHEET FOR ALL OUTFALLS EXCEPT THE NEWLY ADDED OUTFALLS 
162-167. MAP IS ATTACHED FOR THOSE NEW OUTFALLS. 
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ATTACHMENT 2 

DISCHARGE/OUTFALL DESCRIPTION 

SEE 2007 REISSUANCE FACT SHEET 

ALSO SEE SOURCE CONTRIBUTION STUDY ES ATTACHMENT 4 

ALSO SEE THE MODIFICATION REQUEST RECEIVED 4/1/09 



ATTACHMENT 3 

TABLE II - EFFLUENT MONITORING/LIMITATIONS 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL # 0 03 
Outfall Description: Air conditioner condensate from B-93, B-94 and B-17, Steam Condensate from various 
buildings, Ogontz valve discharges, and ice machine condensate 
SIC CODE: 3731 
(X) Final Limits ( ) Interim Limits Effective Dates - From: Modification Date To: Expiration 

PARAMETER & UNITS 

Flow (MGD) 

pH (S.U.) 

Temperature (0C) 

Dissolved Copper (ug/l) 
[b] 

Dissolved Zinc (ug/l) 
[b] 

•;-BASIS ••• 
•FOR . 

LIMITS 

3 

3 

3 

3 

3 

. MULTIPLIER 
••-•' OR- :•' 
PRODUCTION 

..•..:;EFFLUENT LIMITATIONS.::: , 

: - MONTHLY: • 
AVERAGE . 

NA 

NA 

NA 

NA 

NA 

MINIMUM: 

NA 

6.0 

NA 

NA 

NA 

MAXIMUM :; 

NL 

9.0 

38 

NL 

NL 

:: ^MONITORING . 
REQUIREMENTS.:,^] . 

FREQUENCY:. 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

.SAMPLE-. 

.-,,• TYPE:, 

Estimate 

Grab 

I.S. 

Grab 

Grab 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY 

I.S. = Immersion Stabilization 

1/3 Months = In accordance with the following schedule: 1st quarter (January 1 - March 31); 2nd quarter (April 1 - June 30); 3rd quarter (July 1 
September 30); 4th quarter (October 1 - December 31). 

[a] Samples are to be collected during times when storm water is NOT contributing flow to the outfalls. 

[b] See Parts I.C.4. and I.C.5. for quantification levels and reporting requirements, respectively. 

The basis for the limitations codes are: 

1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.) 
3. Best Professional Judgment 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALLS # 0 0 5 
Outfall Description: AC condensate, meter calibration water, fire protection system drainage, non-contact 
cooling water and steam condensate 
SIC CODE: 3731 

(X) Final Limits ) Interim Limits Effective Dates - From: Modification Date To: Expiration 

, PARAMETER: & UNITS. '. 

Flow (MGD) 

pH (S.U.) 

Temperature (0C) 

Dissolved Copper 
(ug/l) [b] 

Total Recoverable Zinc (ug/l) 
[b] [c] 

::;:;
:BASIS..;,: 

:;::;• ;:;:F.ORi: •:.:.:; 

;;;LIMITS.: ; 

3 

3 

3 

3 

2 

..MULTIELIER:;: 

V-'-K;V-0R-̂ '-V::-
^PRODUCTION 

.EFFLUENT: LIMITATIONS:•> 

•MONTHLY: 
':-AVERAGE :.. 

NA 

NA 

NA 

NA 

NA 

: MINIMUM;.-• 

NA 

6.0 

NA 

NA 

NA 

::v MAXIMUM::: 

NL 

9.0 

38 

NL 

1335 

, : . : / : • • :MONIT.ORING-:: -
•77. REQUIREMENTS :{a]̂ :': 

7\ FREQUENCY A •• 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

::;:: SAMPLE^' 
o, VTYPE:-

Estimate 

Grab 

I.S. 

Grab 

Grab 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY; I.S. = Immersion Stabilization 

1/3 Months = In accordance with the following schedule: 1st quarter (January 1 - March 31); 2nd quarter (April 1 - June 30); 3rd quarter (July 1 

September 30); 4th quarter (October 1 - December 31). 

[a] Samples are to be collected during times when storm water is NOT contributing flow to the outfalls. 

[b] See Parts I.e.4. and I.e.5. for quantification levels and reporting requirements, respectively. 

[c] See Part I.E. for Schedule of Compliance. No monitoring or reporting required until after completion of the 

schedule. 

The basis for the limitations codes are: 
1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.) 
3. Best Professional Judgment 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALLS # 006, 042, 043, 163, 165, and 167 
Outfall Description: Outfall 006 (Steam Condensate, Fire Protection System Drainage, Vehicle Wash Water, 
Drinking Fountain Drainage, and AC Condensate). Deionizer Regeneration Water from the Nancy Lee Barge(042, 
163, 165, 167), Deionizer Regeneration Water from B-1812 (043) and Boiler Feed Water from the Nancy Lee (042, 
163, 165, 167) . 
SIC CODE: 3731 

(X) Final Limits Interim Limits Effective Dates - From: Modification Date To: Expiration 

PARAMETER;: & UNITS 

Flow (MGD) 

pH (S.U.) 

Temperature (0C) 

Dissolved Copper 
(ug/l) [b] 

Dissolved Zinc (ug/l) [b] 

Total Suspended Solids (mg/l) 
[c] 

Oil and Grease (mg/l) [c] 

BASIS .: 

FOR 
LIMITS 

3 

3 

3 

3 

3 

3 

3 

MULTIPLIER 
... OR 
PRODUCTION 

1 • EFFLUENT; LIMITATIONS. . ; 

MONTHLY 
.. AVERAGE .-

NA 

NA 

NA 

NA 

NA 

NA 

NA 

: MINIMUM : 

NA 

6.0 

NA 

NA 

NA 

NA 

NA 

./MAXIMUM 

NL 

9.0 

38 

NL 

NL 

60 

15 

vMONITORING:.; ,...;;. 
REQUIREMENTS .. [a] -..: 

: . • . . . : • " : ' • • 

FREQUENCY .. 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/ Year 

1/ Year 

SAMPLE 
TYPE 

Estimate 

Grab 

I.S. 

Grab 

Grab 

Grab 

Grab 

NA = NOT APPLICABLE; NL =• NO LIMIT, MONITORING REQUIREMENT ONLY; I.S. = Immersion Stabilization 

1/3 Months = In accordance with the following schedule: 1st quarter (January 1 - March 31); 2nd quarter (April 1 - June 30) 
September 30) ,- 4th quarter (October 1 - December 31) . 
1/Year = Between January 1 and December 31 

[a] Samples are to be collected during times when storm water is NOT contributing flow to the outfalls. 

[b] See Parts I.C.4. and I.C.5. for quantification levels and reporting requirements, respectively. 
[c] Samples must be taken at times when vehicle wash water is the contribution source. Monitoring for this parameter applies only to 
outfall 006. 

3rd quarter (July 1 -

The basis for the limitations codes are: 
1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.) 
3. Best Professional Judgment 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 
OUTFALLS # 008 

Outfall Description:' ALL DISCHARGES ELIMINATED. OUTFALL REMOVED FROM THE PERMIT. ALL STORMRWATER IS 
DIRECTED TO OUTFALL 064 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALLS #00 9 
Outfall Description: ALL DISCHARGES ELIMINATED. OUTFALL REMOVED FROM THE PERMIT FOR INDUSTRIAL 
CONTRIBUTIONS. OUTFALL NOW LISTED ON STORMWATER PAGE. 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALLS # Oil 
Outfall Description: ALL DISCHARGES ELIMINATED. OUTFALL REMOVED FROM THE PERMIT 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL # 013, 017, 024, 027, 032, and 034 
Outfall Description: Process Waste Water and Cooling Water from Graving Dock Drainage. 
discharged. 
SIC CODE: 3731 

Stormwater is also 

(X) Final Limits ( ) Interim Limits Effective Dates - From: Modification Date To: Expiration 

PARAMETER & UNITS.. 

Flow (MGD) 

pH (S.U.) 

Total Suspended Solids 
(TSS) [mg/l] [b] 

Total Petroleum 
Hydrocarbons (TPH) 
[mg/l] [b] 

Dissolved Copper 
(ug/l) [b] 

Dissolved Zinc 
(ug/l) [b] 

Chlorine, Total Residual 
(TRC) [mg/l] [b] [c] 

Tributyltin (TBT) (ug/l) 
[b] [d] 
Tributyltin (TBT) 
(grams/year) [d] 

BASISv 
FOR. . 

::.:L1MITS;,. 

3 

3 

3 

3 

3 

3 

2 

2 

2 

; MULTIPLIER .-;. 
A OR :-""•; 

, • - PRODUCTION .:
:
:: 

.•EFFLUENT LIMITATIONS : 

•;• MONTHLY 
.AVERAGE 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

/MINIMUM: 

NA 

6.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

MAXIMUM 

NL 

9.0 

NL 

NL 

NL 

NL 

1.2 

0.720 

5 

MONITORING REQUIREMENTS 'A] 
• [a]-; ..•:.:'•••;:• 

FREQUENCY; . 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/Year 

: ::SAMPLE:•'•'•,-
; .:TYPE;

 : 

Estimate 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

3 Grabs/24 
Hours 

Calculated 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY 

1/3 Months = In accordance with the following schedule: 1st quarter (January 1 - March 31); 2nd quarter 



(April 1 - June 30); 3rd quarter (July 1 - September 30); 4th quarter (October 1 - December 31). 
Sample results shall be submitted by the 10'-h of the month following the sampling period. 

1/Year = Between January 1 and December 31. 

[a] Sampling over the life of the permit shall be representative of all the different activities which potentially impact the quality of the 

discharge, especially including process water and first flush storm water generated from hull work . The activity from which the waste water 

originated must be specified within the comments section of each submitted monitoring report for the outfall. Hull work shall include, but not 

be limited to the activities of-removing marine salts, marine growth, sediments and paint, deionized water from pipe flushing, or other 

hull cleaning activities with the potential to disturb coatings, including TBT, and generate contamination such as preparing hull areas for 

inspection or for work (e.g., cutting, welding, grinding). Process water also includes stormwater that comes in contact with the activities 

listed in this section while a vessel is in dock. If during a monitoring period there is no activity within a drydock, the drydock has been 

cleaned and there is no discharge other than storm water, no sampling is required. 

[b] See Parts I.C.4. and I.C.5. for quantification levels and reporting requirements, respectively. 

[c] Monitoring for chlorine is not required when chlorination is not occurring. However, during such events 

notification of no chlorination on the Discharge Monitoring Report (DMR) is required. 

[d] See Part I.E.4. for information regarding Tributyltin sampling and analysis. Samples shall be collected whenever 
TBT work is done in the drydock. 

The bases for the limitations codes are: 
1. Technology (e.g.. Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.) 
3. Best Professional Judgment 



OUTFALL # 015 
Outfall Description: 

SIC CODE: 3731 

(X) Final Limits 

TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

Steam Condensate, Industrial AC Condensate from Building 78, and river cooling water 

Interim Limits Effective Dates - From: Reissuance To: Expiration 

...PARAMETER •& UNITS 

Flow (MGD) 

pH (S.U.) 

Temperature (0C) 

Dissolved Copper 
(ug/l) [b] 

Dissolved Zinc (ug/l) 
[b] 

: • /BASIS': 
: FOR"; / 

;: ̂ LIMITS: .; 

3 

3 

3 

3 

3 

-. MULTIPLIER 

...... 0 R 

.:..:; .PRODUCTION .: ., 

• EFFLUENT LIMITATIONS .• 

. MONTHLY-; 

.: AVERAGE;: 

NA 

NA 

NA 

NA 

NA 

••MINIMUM.. 

NA 

6.0 

NA 

NA 

NA 

: MAXIMU . 
• . M 

NL 

9.0 

43 

NL 

NL 

MONITORING 
'REQUIREMENTS- [a];: :: 

•^FREQUENCY::; 

1/3 Months 

1/3 Months 

1/3 Months 

1/6 Months 

1/6 Months 

.".SAMPLE" 
../.TYPE:':./ 

Estimat 
e 

Grab 

I. S. 

Grab 

Grab 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY, I.S. = Immersion Stabilization 

1/3 Months = In accordance with the following schedule: 1st quarter (January 1 - March 31); 2nd quarter 
(April 1 - June 30); 3rd quarter (July 1 - September 30); 4th quarter (October 1 - December 31). 
Sample results shall be submitted by the 10th of the month following the sampling period. 

1/6 Months = In accordance with the following schedule: 1st half (January 1 - June 30); 2nd half 
(July 1 - December 31) . Sample results shall be reported by the 10th of the month following the sampling 

period. 

[a] Samples are to be collected during times when storm water is not contributing flow to the outfalls. 

[b] See Parts I.C.4. and I.C.5. for quantification levels and reporting requirements, respectively. 

The bases for the limitations codes are: 

1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-26 0 et. seq.) 
3. Best Professional Judgment. 



OUTFALL # 019 
Outfall Description: 
B-161 

SIC CODE: 3731 

(X) F i n a l L i m i t s 

TABLE I I - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

Steam C o n d e n s a t e , AC Condensa t e from V a r i o u s B u i l d i n g s , and d e i o n i z e d t e s t w a t e r from 

I n t e r i m L i m i t s E f f e c t i v e D a t e s - From: R e i s s u a n c e To: E x p i r a t i o n 

PARAMETER.. &'• UNITS . 

Flow (MGD) 

pH (S.U.) 

Temperature (0C) 

Dissolved Copper 
(ug/l) [b] 

Dissolved Zinc (ug/l) 
[b] 

.: • BASIS•"•:-

FOR- • .'•-.: 
^LIMITS. 

3 

3 

3 

3 

3 

::. MULTIPLIER 
::OR:-.::-:--':r::;;: 

PRODUCTION:.-: 

••••' EFFLUENT;:LIMITATIONS: ;;.;::;::::; 

/ MONTHLY ' 

'•'AVERAGE : 

NA 

NA 

NA 

NA 

NA 

MINIMUM 

NA 

6.0 

NA 

NA 

NA 

.•MAXIMUM:;; 

NL 

9.0 

38 

NL 

NL 

i;::.:: MONITORING 
. REQUIREMENTS-ta]/ ; 

.;:;.;F'REQUENCY: 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

. :SAMPLE ;; 
••TYPE 

Estimate 

Grab 

I. S. 

Grab 

Grab 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY, I . S . = Immersion S t a b i l i z a t i o n 

1/3 Months = In accordance with the following schedule: 1 s t qua r t e r (January 1 - March 31) ; 2nd qua r t e r 
(April 1 - June 30); 3rd qua r t e r (July 1 - September 30); 4th q u a r t e r (October 1 - December 31) . 
Sample r e s u l t s s h a l l be submitted by the 10 th of the month following the sampling pe r iod . 

[a] Samples a re to be c o l l e c t e d during times when storm water i s not c o n t r i b u t i n g flow to the o u t f a l l s . 

[b] See Pa r t s I . C . 4 . and I . C . 5 . for q u a n t i f i c a t i o n l e v e l s and r epo r t i ng requirements , r e s p e c t i v e l y . 

The bases for the l i m i t a t i o n s codes a r e : 
1. Technology ( e . g . , Federal Eff luent Guidelines) 
2. Water Qual i ty Standards (9 VAC 25-260 e t . seq.; 
3. Best Profess iona l Judgment. 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL # 0 2 0 

Outfall Description: Steam Condensate and AC Condensate from buildings 160 and 4557 (AC only from 4557) and 
Ogontz valve discharges 
SIC CODE: 3 731 

(X) Final Limits ) Interim Limits Effective Dates - From: Modification Date To: Expiration 

PARAMETER & UNITS V 

' • : ' • • - . • • • ' . ' : . 

: • • • . . . • . ' : . ' 

Flow (MGD) 

pH (S.U.) 

Temperature (0C) 

Dissolved Copper 
(ug/l)[b] 

Dissolved Zinc 
(ug/l)[b] 

: /BASIS 
. FOR-::; 
.. LIMITS : 

3 

3 

3 

3 

3 

MULTIPLIER 
•7:1 OR- '• 

. : PRODUCTION:: 

;., EFFLUENT:.LIMITATIONS v ' : : : ; 

; MONTHLY-- : 
: AVERAGE-. 

NA 

NA 

NA 

NA 

NA 

:MINIMUM 

NA 

6.0 

NA 

NA 

NA 

MAXIMUM..-. 

NL 

9. 0 

38 

NL 

NL 

,.MONITORING 
REQUIREMENTS [a] 

: ̂ FREQUENCY. . 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/6 Months 

.;::,: SAMPLE 
TYPE '-.' 

Estimate 

Grab 

I.S. 

Grab 

Grab 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY;. I.S. = Immersion Stabilization 

.1/3 Months = In accordance with the following schedule: 1st quarter (January 1 - March 31); 2nd quarter (April 1 - June 30); 3rd quarter (July 1 
September 3 0 ) ; 4th quarter (October 1 - December 31). 

1/6 Months = In accordance with the following schedule: 1st half (January 1 - June 30); 2nd half 

(July 1 - December 31) . Sample results shall be reported by the IO'11 of the month following the sampling 

period. 

[a] Samples are to be collected during times when storm water is NOT contributing flow to the outfalls. 

[b] See Parts I.C.4. and I.C.5. for quantification levels and reporting requirements, respectively. 

The basis for the limitations codes are: 

1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.) 
3. Best Professional Judgment 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL # 021 

Outfall Description: Cooling Tower Slowdown, Air Conditioner Cooling Water, Submarine Cooling Water, Steam 
and AC Condensate, hydrostatic testing water from water hoses, and Ogontz Valve Discharge 

SIC CODE: 3731 

(X) Final Limits Interim Limits Effective Dates - From: Modification Date To: Expiration 

PARAMETER &,UNITS: . 

Flow (MGD) 

pH (S. U.) 

Temperature (0C) 

Chlorine, Total Residual 
(TRC) [mg/l] [b] 

Dissolved Copper(ug/l) [b] 

Dissolved Zinc (ug/l) [b] 

B A S I S : : 
• F O R ' 

/LIMITS 

3 

3 

3 

2 

3 

3 

: : . : . / M U L T I P L I E R ;. . : : 
[ - ' 'A7 '77 :6K [ ' 'A^ .7yyA 

.:•;. PRODUCTION .•:•:,. 

•:-: •'""'• A F F L U E N T : L I M I T A T I O N S ; ;;'; /:.;•::::/ 

/MONTHLY 
•'AVERAGE 

NL 

NA 

NA 

1.2 

NA 

NA 

MINIMUM:;; ,: . 

NA 

6.0 

NA 

NA 

NA 

NA 

/MAXIMUM v 

NL 

9.0 

43 

1.2 

NL 

NL 

: : : :MONITORING : : 
7- ; , :REQUIREMENTS ; [a]-•. 

;:: FREQUENCY : 

l/Month 

1/Month 

l/Month 

1/Month 

1/6 Months 

1/6 Months 

//.-SAMPLE _ 
::: -TYPE-

Estimate 

Grab 

I.S. 

Grab 

Grab 

Grab 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY, I.S. = Immersion Stabilization 

1/6 Months = In accordance with the following schedule: 1st half (January 1 - June 30); 2nd half 

(July 1 - December 31) . Sample results shall be reported by the 10':h of the month following the sampling 

period. 

[a] Samples "'are to be collected during times when storm water is not contributing flow to the outfall. 

[b] See Parts I.C.4. and I.C.5. for quantification levels and reporting requirements, 

respectively. 

Monitoring for chlorine is not required when chlorination is not occurring. However, during such events 

notification of no chlorination on the Discharge Monitoring Report (DMR) is required. 

The bases for the limitations codes are: 
1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.) 

3. Best Professional Judgment 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL #026 
Outfall Description: Steam Condensate, AC Condensate, non-contact water from air handling unit, and drinking 
fountain discharges 
SIC CODE: 3731 

(X) Final Limits .( ) Interim Limits Effective Dates - From:•Modification Date To: Expiration 

/PARAMETER : Sc UNITS 

Flow (MGD) 

pH (S.U.) 

Temperature (0C) 

Dissolved Copper 
(ug/l)[b] 

Dissolved Zinc (ug/l) 
[b] 

BASIS'-:: 
/ F O R 
LIMITS-

3 

3 

3 

3 

3 

': '"'•• MULTIPLIER.;;;. 
/ O R ? 

. PRODUCTION/ ;.. • ' 

EFFLUENT .LIMITATIONS::::: --

;; MONTHLY 
; •: /AVERAGE 

NA 

NA 

NA 

NA 

NA 

MINIMUM: 

NA 

6.0 

NA 

NA 

NA 

///.MAXIMUM , 

NL 

9.0 

38 

NL 

NL 

,//;: MONITORING::::..//;' / 
... REQUIREMENTS.-, [a] , . 

: FREQUENCY 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

:: SAMPLE,/.:. 
;::: //TYPE., ./. 

Estimate 

Grab 

I.S. 

Grab 

Grab 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY; I.S. = Immersion Stabilization 

1/3 Months = In accordance with the following schedule: 1st quarter (January 1 - March 31); 2nd quarter (April 1 - June 30); 3rd quarter (July 1 
September 30) ,- 4th quarter (October 1 - December 31) . 

[a] Samples are to be collected during times when storm water is NOT contributing flow to the outfalls. 

[b] See Parts I.C.4. and I.C.5. for quantification levels and reporting requirements, respectively. 

The basis for the limitations codes are: 
1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.) 
3. Best Professional Judgment 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL # 0 3 0 
Outfall Description: Process wastewater from cooling tower overflow from B-556, furnace discharges, Ogontz 
valve discharges, and AC condensate and steam condensate. 
SIC CODE: 3731 
(X) Final Limits ( ) Interim Limits Effective Dates - From: Modification Date To: Expiration 

PARAMETER '& UNITS 

Flow (MGD) 

pH (S.U.) 

Temperature (0C) 

Dissolved Copper 
(ug/l) [b] 

Dissolved Zinc (ug/l) 
[b] 

. BASIS ::; 
FOR 

••LIMITS/. 

3 

3 

3 

3 

3 

;': MULTIPLIER:--.;/:':' 

. : V . o . R ' • ' : . • / / . • : • : / , 

. PRODUCTION" '••.: 

'''•'•'" EFFLUENT LIMITATIONS/;:' 

//•'MONTHLY/.-

::. AVERAGE 

NA 

NA 

NA 

NA 

NA 

MINIMUM. 

NA 

6.0 

NA 

NA 

NA 

."MAXIMUM 

NL 

9.0 

38 

NL 

NL . 

I/:': MONITORING 
. -REQUIREMENTS .[a]..:,:: 

FREQUENCY : •: 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

. SAMPLE/ 

:,/.. -TYJPE•/,••-

Estimate 

Grab 

I.S. 

Grab 

Grab 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY 

I.S. = Immersion Stabilization 

1/3 Months = In accordance with the following schedule: 1st quarter (January 1 - March 3 1 ) ; 2nd quarter (April 1 - June 30); 3rd quarter (July 1 
September 30); 4th quarter (October 1 - December 31). 

[a] Samples are to be collected during times when storm water is not contributing flow to the outfall. 

[b] See Part I.C.4. and I.C.5. For quantification levels and reporting requirements, respectively. 

The basis for the limitations codes are: 
1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.) 
3. Best Professional Judgment 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 
OUTFALL # 0 3 7 
Outfall Description: Steam Condensate from Drydock 4, groundwater relief discharges from the side walls of 
drydock 4, and Ogontz valve discharges 

SIC CODE: 3731 

(X) Final Limits Interim Limits Effective Dates - From: Modification To: Expiration 

PARAMETER & UNITS'" 

Flow (MGD) 

pH (S.U.) 

Temperature (0C) 

Dissolved Copper 
(ug/l) [b] 

Dissolved Zinc (ug/l) 
[b] 

• BASIS• . 
FOR:/"//; 

., LIMITS • 

3 

3 

3 

3 

3 

,,.-, ...MULTIPLIER /:.:/ 

••••Vvv:'.::-"' OR::/'^ 

/...PRODUCTION::::-: 

EFFLUENT LIMITATIONS 

./;. MONTHLY 
/AVERAGE;: 

NA 

NA 

NA 

NA 

NA 

MINIMUM:/ 

NA 

6.0 

NA 

NA 

NA 

; /MAXIMUM:/ 

NL 

9.0 

38 

NL 

NL 

;, MONITORING..• 
REQUIREMENTS [a]/:,,, 

//FREIQUENGY.. / 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

;. SAMPLE::.:: 
TYPE 

Estimate 

Grab 

I. S. 

Grab 

Grab 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY, I.S. = Immersion Stabilization 

1/3 Months = In accordance with the following schedule: lB t quarter (January 1 - March 31); 2nd quarter 
(April 1 - June 30); 3rd quarter (July 1 - September 30); 4th quarter (October 1 - December 31). 
Sample results shall be submitted by the 10cb of the month following the sampling period. 

[a] Samples are to be collected during times when storm water is not contributing flow to the outfalls. 

[b] See Parts I.C.4. and I.C.5. for quantification levels and reporting requirements, respectively. 

The bases for the limitations codes are: 
1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.) 
3. Best Professional Judgment. 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 
OUTFALL # 0 3 8 
Outfall Description: Steam Condensate from Drydock 4, groundwater relief discharges from the sidewalls of 
drydock 4, and Ogontz valve discharges 

SIC CODE: 3731 

(X) Final Limits ) Interim Limits Effective Dates - From: Reissuance To: Expiration 

PARAMETER &:-UNI TS 

Flow (MGD) 

pH (S.U.) 

Temperature (0C) 

Dissolved Copper 
(ug/l) [b] 

Dissolved Zinc (ug/l) 
[b] 

/ :BASIS . 
/ / V F O R 

•'LIMITS 

3 

3 

3 

3 

3 

.. MULTIPLIER ••; 

Z..OR-
•^PRODUCTION . . 

. ::"EFFLUENT LIMITATIONS . 

/MONTHLY. : 
••AVERAGE 

NA 

NA 

NA 

NA 

NA 

MINIMUM 

NA 

6.0 

NA 

NA 

NA 

•MAXIMUM 

NL 

9.0 

38 

NL 

NL 

/::,,.. .MONITORING" 

.REQUIREMENTS .[a]".. 

' F R E Q U E N C Y • 

1/3 Months 

1/3 Months 

1/3 Months 

1/6 Months 

1/6 Months 

/ SAMPLE. .: 
TYPE'/:/-

Estimat 
e 

Grab 

I. S. 

Grab 

Grab 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY, I.S. = Immersion Stabilization 

1/3 Months = In accordance with the following schedule: 1st quarter (January 1 - March 31); 2nd quarter 

(April 1 - June 30); 3rd quarter (July 1 - September 30); 4th quarter (October 1 - December 31) 
Sample results shall be submitted by the 1 0 c h of the month following the sampling period. 

[a] Samples are to be collected during times when storm water is not contributing flow to the outfalls. 

[b] See Parts I.C.4. and I.C.5. for quantification levels and reporting requirements, respectively. 

The bases for the limitations codes are: 
1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.) 
3. Best Professional Judgment. 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL # 041, 162, 164, and 166 

Outfall Description: Non-contact Cooling Water, Boiler Blowdown (These outfalls are located at the Nancy 
Lee Barge) 
SIC CODE: 3731 

(X) Final Limits ( ) Interim Limits 

./PARAMETER •&' UNITS. 

Flow (MGD) 

pH (S.U.) 

Temperature (0C) 

Dissolved Copper 
(Net)(ug/l) [b] [c ] 

BASIS 
FOR 

LIMITS 

3 

3 

3 

3 

Effective Dates - From: 

::::: MULTIPLIER. 
: OR 

;'" PRODUCTION -. 

Modification Date 

• • EFFLUENT LIMITATIONS-

/•:: MONTHLY 
. AVERAGE 

NA 

NA 

NL 

NL 

/MINIMUM : 

NA 

6.0 

NA 

NA 

•MAXIMUM 

NL 

9.0 

43 

NL 

To: Expiration 

MONITORING•. 
./: ^REQUIREMENTS;, [a]: ; 

...FREQUENCY : 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

SAMPLE/'. 
TYPE/ •'.. 

Estimate 

Grab 

I. S. 

Grab 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY; I.S. = Immersion Stabilization 

1/3 Months = In accordance with the following schedule: lst; quarter (January 1 - March 31); 2nd quarter 
(April 1 - June 30); 3rd quarter (July 1 - September 30); 4th quarter (October 1 - December 31). 
Sample results shall be submitted by the IO111 of the month following the sampling period. 

[a] Samples are to be collected during times when storm water is not contributing flow to the outfall. 

[b] See Parts I.C.4. and I.C.5. for quantification levels and reporting requirements, 
respectively. 

[c] Dissolved Copper, (Net) limit is the difference between Influent, Dissolved Copper and Dissolved Copper in the 
discharge. Sample collection for these parameters must be as close to the same time as possible. 

The bases for the limitations codes are: 
1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.) 
3. Best Professional Judgment 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL # 044 
Outfall Description: 
SIC CODE: 3731 

Process Waste Water and Cooling Water Discharges from the Floating DryDock 

(X) Final Limits ( ) Interim Limits 

: PARAMETER &; UNITS 

Flow (MGD) 

pH (S.U.) 

Total Suspended Solids 
(TSS) [mg/l] [b] 

Total Petroleum 
Hydrocarbons (TPH) 
[mg/l] [b] 

Dissolved Copper (ug/l) 
[b] 

Dissolved Zinc (ug/l) 
[b] 

Tributyltin (TBT) [ug/l] 
[b] [c] 

Tributyltin (TBT) [c] 
[g/year] 

BASIS ':. 
.FOR 

, LIMITS ,, 

3 

3 

3 

3 

3 

3 

2 

2 

Effective Dates - From: Reissuance To: 

; MULTIPLIER '/V 
" OR 
PRODUCTION -

•N 

:; :: EFIFLUENT LIMITATIONS,,::;//:,• 

::MONTHLY. 
^AVERAGE 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

: -MINIMUM 

NA 

6.0 

NA 

NA 

NA 

NA 

NA 

NA 

MAXIMUM ::: 

NL 

9.0 

NL 

NL 

NL 

NL 

0.720 

5 

Expiration 

/,/::•,:,/ MONITORING- • 
,: REQUIREMENTS ;[a] /: 

//E'REQUENCY/-' 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/3 Months 

1/Year 

//SAMPLE;;;/ 
ATYPE 

Estimate 

Grab 

Grab 

Grab 

Grab 

Grab 

3G/24Hr ' 

Calculated 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY; I.S. = Immersion Stabilization 

3G/24HR =. For tributyltin, a minimum of three separate grab samples of wastewater treatment plant effluent representative of the discharge shall be 
collected within one 24-hour period. 

1/3 Months = In accordance with the following schedule: 1st quarter (January 1 - March 31); 2nd quarter (April 1 - June 30); 3rd quarter (July 1 -
September 30); 4th quarter (October 1 - December 31) . Sample results are to be submitted by the IO111 of the month following the monitoring period. 



1/Year = Between January 1 and December 31. 

[a] Sampling over the life of the permit shall be representative of all the different activities which potentially impact the quality of the 

discharge, especially including process water and first flush storm water generated from hull work . The activity from which the waste water 

originated must be specified within the comments section of each submitted monitoring report for the outfall. Hull work shall include, but not 

be limited to the activities of removing marine salts, marine growth, sediments and paint, deionized water from pipe flushing, or other 

hull cleaning activities with the potential to disturb coatings, including TBT, and generate contamination such as preparing hull areas for 

inspection or for work (e.g., cutting, welding, grinding). Process water also includes stormwater that comes in contact with the activities 

listed in this section while a vessel is in dock. If during a monitoring period there is no activity within a drydock, the drydock has been 

cleaned and there is no discharge other than storm water, no sampling is required. 

[b] See Parts I.C.4. and I.C.5. for quantification levels and reporting requirements, respectively. 

[c] To be sampled each day when TBT work is being performed or TBT wastewaters generated. See special condition I.E. 
for additional information on TBT reporting. 

The bases for the limitations codes are: 
1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.) 
3. Best Professional Judgment 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL # 056, 119, and 123 

Outfall Description: ALL DISCHARGES ELIMINATED. OUTFALLS REMOVED FROM THE PERMIT BUT ARE ADDRESSED AS 
STORMWATER OUTFALLS 956, 819 AND 823 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL # 0 84 
Outfall Description: Steam Condensate 

SIC CODE: 3731 

(X) Final Limits ( ) Interim Limits Effective Dates - From: Modification To: Expiration 

: PARAMETER.&:UNITS :; 

Flow (MGD) 

pH (S.U.) 

Temperature (0C) 

Dissolved Copper (ug/l) 
[b] 

Dissolved Zinc(ug/l)[b] 

, B A S I S :•: 
FOR," 

LIMITS.. 

3 

3 

3 

3 

3 

:/:.;:: MULTIPLIER/ •//: 
OR ' .:.; 

PRODUCTION 

.. EFFLUENT/LIMITATIONS " 

' MONTHLY 
AVERAGE / 

NA 

NA 

NA 

NA 

NA 

//MINIMUM 

NA 

6.0 

NA 

NA 

NA 

: MAXIMUM 

NL 

9.0 

43 

NL 

NL 

MONITORING' : 
"/REQUIREMENTS;: [a]/;' 

FREQUENCY' : 

1/Year 

1/Year 

1/Year 

1/Year 

1/Year 

//SAMPLE/ .. 
.;;TYPE 

Estimate 

Grab 

I.S. 

Grab 

Grab 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY; I.S. = Immersion Stabilization 

1/Year = Between January 1 and December 31. 

[a] Samples are to be collected during times when storm water is not contributing flow to the outfalls. 

[b] See Parts I.C.4. and I.C.5. for quantification levels and reporting requirements, respectively. 

The bases for the limitations codes are: 
1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.] 

3. Best Professional Judgment 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL # 0 94 

Outfall Description: Air Compressor Condensate from B-4730, Ogontz valve discharge, steam condensate and 
drinking fountain discharge 
SIC CODE: 3731 

(X) Final Limits ( ) Interim Limits. Effective Dates - From 

: PARAMETER:& UNITS ., 

Flow (MGD) 

pH (S.U.) 

Temperature (0C) 

Dissolved Copper (ug/l) 
[b] 

Total Recoverable 
Zinc(ug/l) [b] [c] 

BASIS./' 
FOR 

LIMITS / 

3 

3 

3 

3 

2 

•:' MULTIPLIER. /' /. 
OR 

/PRODUCTION, .:: 

: Reissuance To: 

•//•//EFFLUENT LIMITATIONS . 

MONTHLY / 
.. AVERAGE 

NA 

NA 

NA 

NA 

NA 

'/MINIMUM : 

NA 

6.0 

NA 

NA 

NA 

MAXIMUM// 

NL 

9.0 

43 

NL 

180 

Expiration 

. MONITORING. 
,/., REQUIREMENTS/:.[a] .: 

7. FREQUENCY-

1/Year 

1/Year 

1/Year 

1/Year 

1/Year 

: : SAMPLE/,. 
./-TYPE " 

Estimate 

Grab 

I.S. 

Grab 

Grab 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY; I.S. = Immersion Stabilization 

1/Year = Between January 1 and December 31. 

[a] Samples are to be collected during times when storm water is not contributing flow to the outfalls. 

[b] See Parts I.C.4. and I.C.5. for quantification levels and reporting requirements, respectively. 

[c] See Part I.B. for Schedule of Compliance. No monitoring or reporting required until after completion of the 

schedule. 

The bases for the limitations codes are: 
1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.) 
3 . Best Professional Judgment 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL # 1 1 2 
Outfall Description: Steam Condensate, AC condensate, and River Cooling Water 
SIC CODE: 3731 

(X) Final Limits Interim Limits Effective Dates - From: Reissuance To: Expiration 

PARAMETER & UNITS"y 

Flow (MGD) 

pH (S.U.) 

Temperature (0C) 

Dissolved Copper (ug/l) 
[b] 

Dissolved Zinc(ug/l)[b] 

/BASIS 
.: -.FOR, y: 
LIMITS. , 

3 

3 

3 

3 

3 

MULTIPLIER. .. 
; OR .. 

,/••;;,,, PRODUCT! ON/ ;..:;.:.,, 

:/EFFLUENT LIMITATIONS 

1 -MONTHLY 
:.: AVERAGE 

NA 

NA 

NA 

NA 

NA 

MINIMUM; 

NA 

6.0 

NA 

NA 

NA 

MAXIMUM . 

NL 

9.0 

NL 

NL 

NL 

•\-MONITORING 
. REQUIREMENTS//[a] ' :: . 

FREQUENCY; . 

1/Year 

1/Year 

•1/Year 

1/Year 

1/Year 

.^SAMPLE 
... .TYPE 

Estimate 

Grab 

I.S. 

Grab 

Grab 

NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY; I.S. = Immersion Stabilization 

1/Year = Between January 1 and December 31. 

[a] Samples are to be collected during times when storm water is not contributing flow to the outfalls. 

[b] See Parts I.C.4. and I.C.5. for quantification levels and reporting requirements, respectively. 

The bases for the limitations codes are: 

1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.) 
3. Best Professional Judgment 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL # 140, 142, or 144 (Represents Outfalls 134, 135, 136, 137, 138, 139, 141, 143, 145, 146, 158, and 159) 
Outfall Description: Stormwater outfalls associated with industrial activity where monitoring is required. These 
outfalls are permitted to discharge only stormwater. Any one of the three outfalls may be monitored and reported on 
the DMR. 
SIC CODE: 

(X) Final Limits ( ) Interim 

PARAMETER & UNITS 

Flow (MG) 

pH (S.U.)[d] 
pH - precipitation event 
(S.U.) [e] [f] 

Total Suspended Solids (TSS) 
(mg/l) [c] 

Total Petroleum Hydrocarbons 
(TPH)(mg/l) 

Dissolved Copper (ug/L)[c] 

Dissolved Zinc (ug/L)[c] 

Limits Effective Dates -

BASIS ;FOR 
/./;; ^LIMITS : , : 

3 

3 

3 

3 

3 

3 

3 

MULTIPLIER 
/ : Q R " : 

"PRODUCTION ; 

From: Reissuance To: 

. /;;;::EFFLUENT LiMITATIONS :y:-:: 

MONTHLY 
^/AVERAGE : 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

MINIMUM 

NA 

6.0 

NL 

NA 

NA 

NA 

NA 

MAXIMUM; 

NL 

9.0 

NL 

NL 

NL 

NL 

NL 

Expiration 

. .MONITORING:::://;/-// 
REQUIREMENTS [a] ::: 

FREQUENCY;/ . 

1/ Year 

1/ Year 

1/ Year 

1/ Year 

1/Year 

1/ Year 

1/ Year 

ySAMPLE/. 
. :TYPE . 

EST [b] 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 
NA = NOT APPLICABLE; NL = NO LIMIT, MONITORING REQUIREMENT ONLY 

1/Year = Between January 1 and December 31. 

Upon issuance of the permit, Discharge Monitoring Reports (DMRs) shall be submitted to the regional office at the frequency required by the permit 
regardless of whether an actual discharge occurs. In the event that there is no discharge for the monitoring period, then "no discharge" shall be 
reported on the DMR. 

[a] See Part I.F.3 (General Stormwater Conditions) for additional stormwater sampling and reporting requirements. 
[b] Estimate of the total volume of the discharge during the storm event. 
[c] See Parts I.C.4. and I.C.5. for quantification levels and reporting requirements, respectively. 

[d] If the pH value.of the effluent is less than the minimum pH limitation above (6.0 S.U.), then the minimum pH limitation shall be equal to the 

rainfall pH value. 



te] Reporting shall only be required if the effluent pH is less than 6.0 S.U. The pH value of the precipitation causing a discharge shall be used 
for comparison to the effluent pH. Samples taken for this purpose shall be representative of the precipitation, and collected prior to 
contacting any soils, buildings or other impervious surfaces at the facility. The permittee shall sample and report this rainfall pH with the 
DMR. 

[f] See Part I.C.9 for additional instructions regarding pH precipitation monitoring requirements. 

The basis for the limitations codes are: 
1. Technology (e.g., Federal Effluent Guidelines) 
2. Water Quality Standards (9 VAC 25-260 et. seq.) 
3. Best Professional Judgment 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL #161 

Outfall Description: ALL DISCHARGES ELIMINATED. 



TABLE II - INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL # 009, 029, 051, 053, 054, 055, 057, 059-067, 069, 070, 072, 073, 076, 081, 120, 121, 122, 124, 125, 
126, 129, 130, 131, 150, 152, and 153 
Outfall Description: Outfalls Discharging Storm Water that IS Associated with a Regulated Industrial 
Activity-No Chemical Parameter Monitoring Required 

SIC CODE: 3731 

(X) Final Limits Interim Limits Effective Dates - From: Reissuance To: Expiration 

PARAMETER & UNITS/yy ' ' •/BASIS ' 
:" FOR: 

/.LIMITS.. 

'••:. MUL T IPL IE R " : : ; :. 
.' ' O R "'• 

PRODUCTION. . 

./EFFLUENT LIMITATIONS 

MONTHLY 
AVERAGE 

/MINIMUM ; MAXIMUM 

-.",:.,-: MONITORING 
... •"•'•'-REQUIREMENTS-

FREQUENCY... SAMPLE 
:. . TYPE , 

These outfalls shall contain only storm water runoff associated with a regulated industrial activity. No process water shall be discharged from 
these outfalls. 

No Chemical Parameter Monitoring shall be required for these outfalls. 

There shall be no discharge of floating solids or visible foam in other than trace amounts. 



TABLE II -• INDUSTRIAL EFFLUENT LIMITATIONS/MONITORING 

OUTFALL # 132, 133, 154-157 
Outfall Description: Outfalls Discharging Storm Water that IS NOT Associated with a Regulated Industrial 
Activity-No Chemical Parameter Monitoring Required 

SIC CODE: 3731 

(X) Final Limits Interim Limits Effective Dates - From: Reissuance To: Expiration 

PARAMETER & . . U N I T S . : BASIS : ; 

FOR ZA 
LIMITS;;/ 

, : . : : : . MULTIPLIER -
: ; " OR 

PRODUCTION 

EFFLUENT'•LIMITATIONS"'••: 

MONTHLY.:: 

A V E R A G E / 

. MINIMUM MAXIMUM 

M O N I T O R I N G . / 
: REQUIREMENTS:•• v/,:-: 

FREQUENCY : SAMPLE.-• 

TYPE ' 

These outfalls shall contain only storm water runoff NOT associated with a regulated industrial activity. No process water shall be discharged from 
these outfalls. 

No Chemical Parameter Monitoring shall be required for these outfalls. 

There shall be no discharge of floating solids or visible foam in other than trace amounts. 



ATTACHMENT 4 

FFLUENT LIMITATIONS/MONITORING 
RATIONALE/SUITABLE DATA/ 

ANTIDEGRADATION/ANTIBACKSLIDING 



Newport News Shipbuilding VA0004804 
Limitations/Monitoring Rationale 

Northrop Grumman Shipbuilding Inc. requested a permit modification on March 31, 
2009, received at DEQ on April 1, 2009. The modification request included 22 
changes requested with the majority of the request being related to two completed 
studies. Additionally, a few requests were made by email during the modification 
process and are included with the modification request. The first study was a 
Metals Translator Study submitted on December 11, 2008. The metals translator 
study provided translator factors for 6 outfalls that have schedules of 
compliance due date for metals limits. The translator study was approved by the 
DEQ central office on 10/9/08 with revisions approved 12/3/08. After the 12/3/08 
approvals, the final report dated 12/11/08 was submitted. The second study was a 
Rhodamine WT Dye Study Final Report was submitted on 2/11/09. This was a joint 
study with the shipyard and Virginia Institute of Marine Science (VIMS). The 
purpose was to evaluate the mixing and dilution performance within specified 
outfalls and the associated regulatory mixing zones. Five outfalls were selected 
for this study. The study results were approved by Allan Brockehbrough-DEQ 
Central Office on 4/15/09. Additionally a new CORMIX model was analyzed for 
outfall 037 and included with the 4/15/09 approval from central office. In 
addition to the two approved studies, the shipyard had a permit requirement to 
complete a source contribution study by 5/1/12. The source contribution study 
covered 13 outfalls and required all sources of industrial wastewater to be 
determined within the drainage areas of these 13 outfalls. The shipyard finished 
the study early and submitted the final report on 2/11/09. This report was also 
used in the permit modification development. 

One of the modification request items was the addition of 6 new outfalls in order 
to properly permit the industrial discharges of the "Nancy Lee" steam barge. The 
6 new outfalls represent 3 new locations for the use of the Nancy Lee. Each 
location has two outfalls associated with it just like the original outfall 
configuration for the Nancy Lee at 041/042. 

Outfalls 003, 005, 019, 026, 030, and 084 have the newly approved metals 
translator results applied. Outfalls 003, 019, 020, 026, and 084 have the newly 
approved dilution factors from the dye study applied. Additionally, outfall 037 
has a newly approved acute dilution ratio applied. 

There is also modification to the warehousing areas located off of Warwick Blvd. 
A site visit was performed by D. Austin on 5/27/09 to confirm the activities 
currently taking place within the warehousing drainage areas. 

Metals monitoring is in the dissolved form.since water quality standards for 
metals are in this form. All metals limitations are written in the total 
recoverable form. EPA requires metals limits to be in the total recoverable 
form. 

Justification for any changes in monitoring requirements and limitations are 
shown below for all of the industrial outfalls. Only the parameters with changes 
associated with the modification are shown in this section. Stormwater outfalls 
with changes during this permit modification are discussed at the end of this 
section. 



Outfalls: 003 

Discharge: Air Conditioner Condensate from Buildings 93 and 94 and Steam 
Condensate from various buildings Air conditioner condensate from B-93, B-94 and 
B-17, Steam Condensate from various buildings, Ogontz valve discharges, and ice 
machine condensate 

Outfall Changes: Building B-17 has been added to the list of buildings that 
contribute AC condensate to this outfall. Additionally, ogontz valve discharges 
and ice machine condensate were added to this outfall as source contributors. 
The VIMS dye study acute dilution ratio approved for this outfall is 77:1. This 
outfall also has a metals translator of 0.93 for zinc and 0.821 for copper 
approved. The acute dilution ration of 77:1 showed that the limits for total 
recoverable copper and total recoverable zinc are no longer needed. 

Monitoring Requirement Changes: 

Total 
Rec/Diss 
Copper 
Total 
Rec/Diss 
Zinc 

Historical data at the outfall had shown a need for 
a copper and zinc limit during the last permit 
term. During the last permit reissuance(10/08), total 
recoverable copper and zinc limits were placed in the permit' 
with a two year schedule of compliance for copper and a four 
year schedule for zinc. In response to the schedule, the 
facility decided to perform the VIMS dye study for 
a'new acute dilution mixing ratio determination. In addition, 
this outfall received a metals translator for zinc and copper. 
The metals translators did not need to be used since the 
dilution of 77:1 showed that there was no limit need for copper 
or zinc. Monitoring for both copper and zinc will continue at 
this outfall but will be in dissolved form. The VA water 
quality standards (WQS) are listed in dissolved form for metals 
parameters. Monitoring will continue at 1/3 months to ensure 
WQS. If that the end of the permit term, data shows no WQS 
issues, the monitoring frequency can be reduced with the 2 012 
permit reissuance. 

Outfalls: 005 

Discharge: Fire Protection System Drainage, AC Condensate, Meter Calibration 
Water, non-contact cooling water, and Steam Condensate 

Outfall Changes: Non contact cooling water was added and hydrologic test water 
removed per the source contribution study final report (2/11/09). The hydrologic 
test water was actually non-contact cooling water from the heat exchanger of a 
hydraulic test stand machine. 
This outfall had a metals translator for zinc approved of 0.89. This was used 
with the already approved CORMIX model mixing dilution of 13.2:1 from the last 
permit reissuance. 

Monitoring Requirement Changes: 



Total With the addition of the metals translator factor of 0.89, the 
Recoverable limit for zinc was increased from 1188 ug/l to 1335 ug/l. 
Zinc Calculations can be found in the STATS.exe sheet attached to this 

section. The acute dilution ratio of 13.2 was approved during 
the previous permit reissuance. When the limit was added during 
the last permit reissuance, a 4 year schedule of compliance was 
given since it was a new limit to the permit. The 4 year 
schedule will continue and the limit of 1335 ug/l will become 
effect in 10/2012. 

Outfalls: 008 

Discharge: None 

Outfall Changes: All process wastewater discharges have been eliminated from this 
outfall. All drop inlets that were found to be in the area of outfall 008 are 
within the drainage area of outfall 064. This change is documented in the source 
contribution study (2/11/09). 

Monitoring Requirement Changes: 

All Parameters: All parameters have been removed for monitoring. 

Outfalls: 009 

Discharge: Stormwater Only 

Outfall Changes: All process wastewater discharges have been eliminated from this 
outfall. This outfall now only discharges stormwater associated with industrial 
activity and is now listed in the stormwater outfall section. 

Monitoring Requirement Changes: 

All Parameters: All parameters have been removed for monitoring. The stormwater 
outfall is listed as "no chemical parameter monitoring required". 

Outfalls: 011 

Discharge: None 

Outfall description: All process wastewater discharges have been eliminated. 
Both the cooling water and the basement sump discharges have been routed to HRSD. 
This routing took place in 2007. 

Monitoring Requirement Changes: 

All Parameters: All parameters have been removed for monitoring. 



Outfalls: 013, 017, 024, 027, 032, and 034 

Discharge: Process wastewater and cooling water from the graving docks. 
Stormwater is also discharged. 

Outfall Changes: Pipe flushing discharges added to the types of process 
wastewater discharges covered under this section. Also there are changes 
associated with outfalls 013, 024, and 027 associated with total phosphorus 
monitoring. Added stormwater to the discharge description. 

Monitoring Requirement Changes: 

Total The total phosphorus limit and monitoring was removed 
Phosphorus based upon information that the shipyard has no sources of 

phosphorus at these outfalls (letter date 5/14/2009). 
Additionally, the nutrient enriched water policy was altered so 
that these types of discharges (discharges of 1MGD or greater 
into receiving streams that have been labeled as nutrient 
enriched) are not included. The decision to remove the TP 
monitoring and limit is BPJ based upon agency decision. DEQ 
Central Office is to work on a policy to address the backsliding 
issues. 

Outfalls: 015 

Discharge: Steam Condensate, AC condensate from Building 78, and river cooling 
water 

Outfall Changes: River cooling water was added as a process wastewater discharge 
to this outfall. This was done per the modification request with additional 
information received by email on 5/26/09 and 6/1/09. 

Monitoring Requirement Changes: 

There are no monitoring changes to this outfall. 

Outfall: 019 

Discharge: Steam Condensate, AC Condensate from Various Buildings, and deionized 
test water from B-161 

Outfall Changes: Added deionized test water from B-161 per the modification 
request as a source of process wastewater discharges. 
Both the dye study and the metals translator study were performed for this 
outfall and approved. The dye study gives an acute dilution ratio of 10:1. The 
metals translator for copper is 0.75 and for zinc is 0.65. The acute dilution 
was enough for this outfall to not need copper or zinc limits. The metal 
translators were not used. 

Monitoring Requirement Changes: 



Total 
Rec/Diss 
Copper 
Total 
Rec/Diss 
Zinc 

Historical data at the outfall had shown a need for 
a copper limit and zinc limit during the last permit 
term. During the last permit reissuance(10/08), total 
recoverable copper and zinc limits were placed in the permit 
with a two year schedule of compliance for copper and a four 
year schedule for zinc. In response to the schedule, the 
facility decided to perform the VIMS dye study for 
a new acute dilution mixing ratio determination. In addition, 
this outfall received a metals translator for zinc and copper. 
The metals translators did not need to be used since the 
dilution of 10:1 showed that there was no limit need for copper 
or zinc. Monitoring for both copper and zinc will continue at 
this outfall but will be in dissolved form. The VA water 
quality standards (WQS) are listed in dissolved form for metals 
parameters. Monitoring will continue at 1/3 months to ensure 
WQS. If that the end of the permit term, data shows no issue, 
the monitoring frequency can be reduced with the 2012 permit 
reissuance. 

Outfalls: 020 

Discharge: Steam Condensate and AC Condensate from buildings 160 and 4557 
only from 4557) and Ogontz valve discharges 

(AC 

Outfall Changes: AC condensate was removed for building 160 and ogontz valve 
discharge was added per the source contribution study. 
The VIMS dye study was also performed on this outfall and resulted in an approved 
acute dilution ratio of 100:1. 

Monitoring Requirement Changes: 

Total 
Recov/Diss. 
Copper 

The approved acute dilution ratio of 100:1 shows that no copper 
limit is needed. See the STATS.exe sheet attached for 
the calculation. Dissolved copper monitoring will be added at a 
frequency of 1/3 months to ensure water quality standards are 
being protected. If that the end of the permit term, data shows 
no issue, the monitoring frequency can be reduced with the 2012 
permit reissuance. 

Outfall: 021 

Discharge: Cooling Tower Blowdown, Air Conditioner Cooling Water, Submarine 
Cooling Water, Steam Condensate, AC Condensate,, hydrostatic test water from water 
hoses, and Ogontz Valve Discharges 

Outfall Changes: Hydrostatic testing of water hoses was added to this outfall as 
a type of discharge per the modification request. 

Monitoring Requirement Changes: 



Total 
Phosphorus 

The total phosphorus limit and monitoring was removed 
based upon information that the shipyard has no sources of 
phosphorus at these outfalls (letter date 5/14/2009). 
Additionally, the nutrient enriched water policy was altered so 
that these types of discharges (discharges of 1 MGD or greater 
into receiving streams that have been labeled as nutrient 
enriched) no longer require TP limits. The decision to remove 
the TP monitoring and limit is BPJ based upon agency decision. 
DEQ Central Office is to work on a policy to address the 
backsliding issues. 

Outfall: 026 

Discharge: Steam Condensate from buildings 1841, 262, and 4776 and AC condensate 
from building 1841, and drinking fountain discharges. 

Outfall Changes: Drinking fountain discharges were added to this outfall per the 
source contribution study and the modification request. 
Both the dye study and the metals translator study were performed for this 
outfall and approved. The dye study gives an acute dilution ratio of 10:1. The 
metals translator for copper is 0.45. The acute dilution was enough for this 
outfall to not need a copper limits. The translator was not used. 

Monitoring Requirement Changes: 

Total 
Recov/Diss. 
Copper 

The approved acute dilution ratio of 10:1 shows that no copper 
limit is needed. See the STATS.exe sheet attached for 
the calculation. The total recoverable copper limit of 24 ug/l 
has been removed. Dissolved copper monitoring will be added at h 
frequency of 1/3 months to ensure water quality standards are 
being protected. If that the end of the permit term, data shows 
no issue, the monitoring frequency can be reduced with the 2012 
permit reissuance. 

Outfall: 030 

Discharge: Process wastewater from cooling tower overflow from B-556, furnace 
discharges, Ogontz valve discharges, AC condensate and steam condensate. 

Outfall description: The cooling tower blowdown from building 550 has been 
rerouted to HRSD in 2007 per the modification request. Cooling tower overflow 
from B-556, furnace discharges, and ogontz valve discharges have been added to 
this outfall per the source contribution study. 
Both the dye study and the metals translator study were performed for this 
outfall and approved. The dye study gives an acute dilution ratio of 42:1. The 
metals translator for copper is 0.64. The acute dilution was enough for this 
outfall to not need a copper limits. The translator was not used. 

Monitoring Requirement Changes: 



Total 
Recov/Diss. 
Copper 

The approved acute dilution ratio of 42:1'shows that no copper 
limit is needed. See the STATS.exe sheet attached for 
the calculation. The total recoverable copper limit of 19 ug/l 
has been removed. Dissolved copper monitoring will be added at z. 
frequency of 1/3 months to ensure water quality standards are 
being protected. If that the end of the permit term, data shows 
no issue, the monitoring frequency can be reduced with the 2012 
permit reissuance. 

Outfalls: 037 

Discharge: Ogontz valve discharges. Steam Condensate and Groundwater relief from 
Drydock 4. 037 drains the south side of the dock and 038 drains the northwest 
corner. 

Outfall Changes: Groundwater relief discharge was added per the modification 
request and AC condensate was removed per the source contribution study. A new 
CORMIX model was submitted on 2/3/09 and approved by DEQ Central Office on 
2/23/09. The new acute dilution ratio is 10:1. 

Monitoring Requirement Changes: 

Total 
Rec/Diss 
Copper 
Total 
Rec/Diss 
Zinc 

Historical data at the outfall had shown a need for 
a copper limit and zinc limit during the last permit 
term. During the last permit reissuance(10/08), total 
recoverable copper and zinc limits were placed in the permit 
with a two year schedule of compliance for copper and a four 
year schedule for zinc. In response to the schedule, the 
facility decided to use CORMIX from 2006 and approved by Central 
office on 2/23/09. The acute dilution of 10:1 showed that there 
was no limit needed for copper or zinc. The total recoverable 
copper limit of 21 ug/l and total recoverable zinc limit of 207 
ug/l have been removed. Monitoring for both copper and zinc 
will continue at this outfall but will be in dissolved form. 
The VA water quality standards (WQS) are listed in dissolved 
form for metals parameters. Monitoring will continue at 1/3 
months to ensure WQS. If that the end of the permit term, data 
shows.no issue, the monitoring frequency can be reduced with the 
2 012 permit reissuance. 

Outfalls: 038 

Discharge: Ogontz valve discharges, Steam Condensate and Groundwater relief from 
Drydock 4. 037 drains the south side of the dock and 038 drains the northwest 
corner. 

Outfall Changes: Groundwater relief discharge was added per the modification 
request and AC condensate was removed per an email dated 6/22/09. 

http://shows.no


Monitoring Requirement Changes: 

There are no changes to the monitoring requirements for this outfall. 

Outfall: 041 

Discharge: Noncontact cooling water from the Nancy Lee and boiler blowdown from 
the Nancy Lee Barge. 

Outfall Changes: No changes were made to the outfall discharges 

Monitoring Requirements: 

Total The total phosphorus limit and monitoring was removed 
Phosphorus based upon information that the shipyard has no sources of 

phosphorus at these outfalls (letter date 5/14/2009). 
Additionally, the nutrient enriched water policy was altered so 
that these types of discharges (discharges of 1 MGD or greater 
into receiving streams that have been labeled as nutrient 
enriched) no longer require TP limits. The decision to remove 
the TP monitoring and limit is BPJ based upon agency decision. 
DEQ Central Office is to work on a policy to address the 
backsliding issues. 

Outfalls: 044 

Discharge: Process wastewater, cooling water, fire protection system drainage 

Outfall Changes: Pipe flushing discharges added to the types of process 
wastewater discharges covered under this section. 

Outfalls: 056, 119 and 123 

Discharge: Stormwater Only 

Outfall Changes: All process wastewater discharges have been eliminated from 
these outfalls. These outfalls now only discharges stormwater associated with 
industrial activity and are listed as outfalls 956, 819, and 823. These outfalls 
had been previously permitted for stormwater, therefore the permit numbers will 
not change. 

Monitoring Requirement Changes: 

All Parameters: All parameters have been removed for monitoring. The stormwater 
outfalls are listed as "no chemical parameter monitoring required". 

Outfalls: 084 

Discharge: Steam Condensate 



Outfall Changes: Non-contact cooling water from portable compressors has been 
removed per the modification request. Steam condensate.was added per the 
modification request. The VIMS dye study was conducted for this outfall and an 
approved acute dilution ratio of 2.4:1 was achieved. Also, a metals translator 
for copper of 0.65 was approved but not needed as the data showed #no limit was 
needed with the new mix.. Additionally, it should be noted that the steam 
condensate that is left at this outfall is less than 10% of the originally listed 
discharges. Because of this, only data collected during the current permit term 
was used in limits determination. Steam condensate has been the only discharge 
at this outfall during the current permit term. 

Monitoring Requirement Changes: 

Total The approved acute dilution ratio of 2.4:1 shows that no copper 
Recov/Diss. limit is needed. See the STATS.exe sheet attached for 
Copper the calculation. The total recoverable copper limit of 19 ug/l 

has been removed. Dissolved copper monitoring will be added at a 
frequency of l/Year (same monitoring frequency as the other 
parameters at this outfall) to ensure water quality standards are 
being protected. 

Outfalls: 094 

Discharge: AC Condensate, Ogontz valve discharge, steam condensate, air 
compressor condensate from B-4730 and drinking fountain discharges 

Outfall Changes: Cooling tower blowdown was removed from the discharge types. 
Ogontz valve discharges and drinking fountain discharges were added per the 
modification request. Steam Condensate and the air' compressor condensate added 
per the source contribution study. 

Monitoring Requirement Changes: There are no monitoring requirement changes to 
this outfall. 

Outfalls: 112 

Discharge: Steam Condensate, AC condensate and River Cooling Water 

Outfall Changes: Air compressor cooling was deleted and steam condensate added 
per the modification request. River cooling water was added per the modification 
request with additional information received by email dated 6/1/09. AC 
condensate was added per email received 7/30/09. AC condensate will be from 
equipment used to cool areas when needed for painting activities and will be used 
on an infrequent basis. 

Monitoring Requirement Changes: 

Total The industrial discharges that contributed to this outfall first 
Recov/Diss. receiving the zinc limit have been removed. The steam condensate 
Zinc is the only original flow left at this outfall and it is <10% of 

all the original flows. The river cooling water is a new 
discharge that has yet to begin at this outfall. Additionally, 



value of <50 ug/l, showing that the discharge does not contribute zinc. The air 
compressor cooling water was believed to be the source of zinc. 
The total recoverable zinc limit of 180 ug/l has been removed. 
Dissolved zinc monitoring will be added at a frequency of l/Year 
to ensure water quality standards are being protected. 

Outfalls: 161 

Discharge: No discharge. Process eliminated. 

Outfall Changes: All process wastewater discharges have been eliminated from this 
outfall. The steam test facility has been dismantled. 

Monitoring Requirement Changes: 

All Parameters: All parameters have been removed for monitoring. 

Outfall: 162, 164, and 166 

Discharge: Noncontact boiler cooling water from the Nancy Lee and boiler 
blowdown from the Nancy Lee Barge. 

Outfall Description: These outfalls are associated with the Nancy Lee Barge and 
are identical to outfall 041, which is the original location for the Nancy Lee. 
The Nancy Lee can be moved in order to provide support to operations at various 
locations. Outfall 162 is associated with Pier 2, 164 is associated with Pier 3, 
and 166 is associated with Pier 6. These outfall uses river water as the cooling 
tower source water. A mixing zone analysis was performed during the last permit 
modification for outfall 041 and an approved acute dilution ratio of 11.0 was 
achieved. This mix is carried over to these three identical outfalls because 
their locations in the river are very similar. Since the outfalls are attached 
to the barge, the depths of the outfalls are almost identical from location to 
location. See email correspondence dated 11/19/08 attached to this section for 
more information. The following monitoring requirements are the same as outfall 
041. 

Monitoring Requirements: 
Flow To be measured in million gallons per day (MGD) with a 

sampling frequency of 1/3 months. Flow measurement is necessary 
for determining potential impact to a receiving stream. It is a 
standard parameter used universally in permits and is based on 
best professional judgment (BPJ). 

pH Effluent pH limits are 6.0 standard units (S.U.) minimum and 9.0 
S.U. maximum. This s a BPJ decision to protect water quality. 
Also, the Water Quality Standards (9 VAC 25-260-50) limits pH to 
the range of 6.0-9.0 for Coastal Waters of the State. pH limits 
and monitoring frequency will be 1/3 months. 

Temperature A common pollutant from waste steam condensate or boiler 
discharges is heat. Increased temperature can have a negative 
impact on a receiving stream. Water Quality Standards (9 VAC 25-
260-60) require a restriction in the rise above natural 
temperature of a receiving stream to not exceed 30C. 430C has 
been the temperature limit at outfall 041 and since these 
outfalls are the same, 430C will be the limit. Monitoring 



frequency is 1/3 Months for consistency with the other parameters 
monitored at these outfalls. 

Dissolved Dissolved Copper is to be monitored 1/3 months in ug/L. 
Copper Based upon the mixing analysis results, the limit for 
(Net) this outfall was removed during the last permit 

Modification for outfall 041. A net copper value must be 
reported. A net value is the difference between the intake 
source value and the effluent concentration. The intake source 
is monitored because NNS is using river water as the source of 
cooling water aboard the Nancy Lee and then returning the water 
to the original source location. The 1/3 month sampling frequency 
is a change from the current permit. 

Outfalls: 163, 165 and 167 

Discharge: Deionizer Regeneration Water from the Nancy Lee Barge and Boiler Feed 
Water from the Nancy Lee 

Outfall description: The Nancy Lee is used as a boiler and was permitted as 
outfalls 041/042 in the current permit. These outfalls were added per the ' 
modification request and represent the other areas of the shipyard where the 
Nancy Lee is used. Outfall 163 is located at Pier 2, 165 at Pier 3, and 167 at 
Pier 6. Because these outfalls are identical to outfall 042, the mix for outfall 
042 is applied to these three outfalls (see email correspondence dated 11/19/08). 
An acute mix of 32:1 for outfall 042 was approved 6/19/07. The parameters 
monitored at outfall 042 will be monitored at these outfalls at the same 
frequency. 

Monitoring Requirements: 
Flow To be measured in million gallons per day (MGD) with a 

sampling frequency of quarterly Flow measurement is necessary for 
determining potential impact to a receiving stream. It is a 
standard parameter used universally in permits and is based on 
best professional judgment (BPJ). 

pH 

Temperature 

Dissolved 
Copper 
Dissolved 

Effluent pH limits are 6.0 standard units (S.U.) minimum and 9.0 
S.U. maximum. This s a BPJ decision to protect water quality. 
Also, the Water Quality Standards (9 VAC 25-260-50) limits pH to 
the range of 6.0-9.0 for Coastal Waters of the State. The pH 
limits and monitoring frequency is 1/ 3 Months. 

A common pollutant from waste steam condensate or boiler 
discharges is heat. Increased temperature can have a negative 
impact on a receiving stream. Water Quality Standards (9 VAC 25-
260-60) require a restriction in the rise above natural-
temperature of a receiving stream to not exceed 3°C. During 
previous permit processing it was determined at outfall 042 that 
the WQS requirement could be met with a limit of 380C. 380C has 
historically been used in this permit for temperature limits. 
Monitoring frequency is 1/3 Months for consistency with the other-
parameters monitored at these outfalls. 

During the last permit term, a copper limit was needed 
at outfall 042. During the last permit modification (10/06), 
the copper limit was removed from outfall 042 due to results 



Zinc of a mixing zone study performed by NNS. Outfall 042 has an 
approved acute dilution ratio of 32.1 (approved 6/19/07). 
Monitoring for copper was required 1/3 Months at 042 to determine 
if limits are needed in the future to protect water quality 
standards. This monitoring is carried to these three outfalls 
that are associated with the Nancy Lee barge. 
Zinc monitoring frequency is the same as the other parameters 
measured at these outfalls. If there continues to be compliance 
with the WQS, the frequency of monitoring could be reduced with 
the next permit reissuance. 



Stormwater Outfall Changes 

Outfall 073: This outfall is located between drydock 10 and drydock 11. 
During recent source contribution studies, NGS determined that this 
outfall discharges to 024, therefore- 073 will be removed from the permit. 
An email from NGS dated 7/23/09 is attached that details the change. 

Outfalls 132-133, 154-157: These outfalls are located on the west side 
of Warwick Blvd and were permitted to drain the area around warehouses 
that were located between 51st and 57th Streets. Since the last permit 
reissuance, these warehouses that were located at these outfalls have 
been converted from warehousing to parking lots. These outfalls are now 
labeled as "not associated with industrial activity". This was confirmed 
by site visit on 5/27/09. 

Outfalls 140, 142, 144: These outfalls are located on the west side of 
Warwick Blvd and drain the area around warehouses that are located 
between 51st and 57th Streets. The warehouse areas were inspected during 
on a 5/27/09 DEQ site visit. There are some materials are stored outside 
between the warehouses. Since these outfalls drain directly to a City of 
Newport News drainage ditch, it is recommended that sampling be added. 
Since the outfalls are substantially identical, one outfall can be used 
to represent the others. The previously reissued permit allowed the 
facility to sample either outfall 132, 133, or 134 for representative 
monitoring. Since outfalls 132 and 133 have been eliminated and outfall 
134 has little activity, the facility will be allowed to sample 140, 142, 
or 144. Three outfalls were chosen due to the fact that most of the 
activity taking place near the warehouses is being done around these 
outfalls. The permittee will be required to list on the DMR which outfall 
was monitored. Monitoring was 1/ 6 Months but since the amount of 
activity has significantly decreased since the permit reissuance, 
monitoring will be 1/Year at these outfalls. 

Outfalls 134-139, 141, 143, 145: These outfalls are located on the west 
side of Warwick Blvd and drain the around unmarked warehouses that are 
similar in storage to the outfalls listed directly above. The outfalls 
are located on Warwick Blvd between 63rd-69th Streets. These outfalls 
drain to the same City of Newport News drainage ditch as mentioned above. 
Since monitoring of 1 of 3 outfalls listed above will be added to the 
reissued permit, chemical parameter monitoring at these outfalls is not 
required at this time. 



5/4/2009 8:21:54 AM 

Facility = NGS-Outfall 003 
Chemical =Zinc(d) 
Chronic averaging period = 4 
WLAa = 6930 
WLAc = 
Q.L. = 50 
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics: 

# observations = 3 
Expected Value = 138 
Variance = 6855.84 
CV. =0.6 
97th percentile daily values = 335.811 
97th percentile 4 day average = 229.603 
97th percentile 30 day average= 166.435 
#<Q.L. = 0 
Model used = BPJ Assumptions, type 2 data 

9 0 X l l = (o930 

No Limit is required for this material 

The data are: 

56 
258 



5/4/2009 8:22:36 AM 

Facility = NGS-Outfall 003 
Chemical = Copper (d) 
Chronic averaging period = 4 
WLAa =716 
WLAc = 
Q.L. =5 
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics: 

# observations = 2 
Expected Value = 16.05 
Variance = 92.7369 
CV. = 0.6 
97th percentile daily values = 39.0563 
97th percentile 4 day average = 26.7038 
97th percentile 30 day average= 19.3571 
#<Q.L. = 0 
Model used = BPJ Assumptions, type 2 data 

No Limit is required for this material 

q.3 x 77 - 71c 
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The data are: 

24.3 
7.8 
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5/4/2009 8:24:03 AM 

Facility = NGS-Outfall 005 
Chemical = Zinc (d) 
Chronic averaging period = 4 
WLAa =1188 
WLAc = 
Q.L. = 50 
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics: 

# observations = 11 
Expected Value = 448.159 
Variance = 470040. 
CV. =1.529802 
97th percentile daily values = 1934.96 
97th percentile 4 day average = 1275.97 
97th percentile 30 day average= 683.607 
#<Q.L. = 0 
Model used = lognormal 

(JJGLS 

mvi-k/r*--

A limit is needed based on Acute Toxicity 
Maximum Daily Limit =1188 
Average Weekly limit =1188 
Average Monthly Limit = 1188 

The data are: 

4240 
115 
293 
165 
282 
724 
107 
144 
144 
128 
141 
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5/4/2009 9:27:47 AM 

Facility = NGS-Outfall 019 
Chemical = Copper (TR) 
Chronic averaging period = 4 
WLAa = 93 
WLAc = 
Q.L. =5 
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics: 

# observations = 23 
Expected Value = 16.7972 
Variance = 168.908 
CV. = 0.773726 
97th percentile daily values = 49.4264 
97th percentile 4 day average = 31.6245 
97th percentile 30 day average= 21.2605 
# < Q . L = 2 
Model used = delta lognormal 

dk+^ r ^ y ^ v / h - / o q 

/"O^SUJCW not 'MMUCI . 

No Limit is required for this material 

The data are: 
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5/4/2009 9:29:23 AM 

Facility = NGS-Outfall 019 
Chemical = Zinc (d) 
Chronic averaging period = 4 
WLAa = 9 0 0 ^ . 
WLAc = ^ U r f i i ^ 
Q.L. = 50 
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics: 

^ ^ M . a 

# observations = 10 
Expected Value = 118.945 
Variance = 3634.78 
CV. = 0.506865 
97th percentile daily values = 260.810 
97th percentile 4 day average = 184.351 
97th percentile 30 day average= 139.649 
#<Q.L. = 0 £)u1\<U( n h L 
Model used = lognormal J a i s o ^ y p M e d ! ^ r t U l s J ^ ^ 

i a ^ /^kw*i Afij;^ 
No Limit is required for this material Mor fo r f 

^ " ^ TronsbtLr c^ppvo^rf U^lo^ 
The data are: 

67.7 
51.6 
98.7 
98.4 
115 
103 
169 
80.2 
291 
114 



5/4/2009 11:25:57 AM 

Facility = NGS-Outfall 020 
Chemical = Copper (TR) 
Chronic averaging period = 4 
WLAa = 9300 
WLAc = WLAc = ^T^I I 

#QsLamp,:lo. = 1 SX^^p^d tf^M fa,, 4 ^ # samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics: 

# observations = 5 
Expected Value = 17.52 
Variance = 110.502 
CV. = 0.6 
97th percentile daily values = 42.6334 
97th percentile 4 day average = 29.1496 
97th percentile 30 day average= 21.1300 
# < Q . L = 0 
Model used = BPJ Assumptions, type 2 data 

No Limit is required for this material 

The data are: 

286 \ 
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5/4/2009 9:42:45 AM 

Facility = NNS-Outfall 026 
Chemical = Copper (TR) 
Chronic averaging period = 4 
WLAa = 93 
WLAc = 
Q.L. = 5 
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics: 

# observations = 20 
Expected Value = 9.92375 
Variance = 38.1271 
CV. =0.622216 
97th percentile daily values = 24.4721 
97th percentile 4 day average = 16.1334 
97th percentile 30 day average= 11.8977 
# < Q . L = 4 
Model used = delta lognormal 

No Limit is required for this material 

.4ls6 U 

The data are: 
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5/4/2009 11:31:00 AM 

Facility = NGS-Outfall 030 
Chemical = Copper (TR) 
Chronic averaging period = 4 
WLAa = 391 
WLAc = J)\W\^ appyr^ f̂/irioH 
Q.L. =5 b u A 'K 
# samples/mo. = 1 J 
# samples/wk. = 1 

Summary of Statistics: 

# observations = 4 
Expected Value = 49.375 
Variance = 877.640 
CV. =0.6 
97th percentile daily values = 120.149 
97th percentile 4 day average = 82.1496 
97th percentile 30 day average= 59.5488 
#<Q.L. = 0 
Model used = BPJ Assumptions, type 2 data 

No Limit is required for this material 

The data are: 
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5/4/2009 9:51:37 AM 

Facility = NGS-Outfall 037 
Chemical = Copper (d) 
Chronic averaging period = 4 
WLAa = 93 
WLAc = 
Q.L = 5 
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics: 

# observations = 23 
Expected Value = 9.62910 
Variance = 40.4809 
CV. = 0.660753 
97th percentile daily values = 25.7255 
97th percentile 4 day average = 16.0668 
97th percentile 30 day average= 11.6631 
# < Q . L = 7 
Model used = delta lognormal 

LOOS a j f f 
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No Limit is required for this material 

The data are: 



5/4/2009 9:48:23 AM 

Facility = NGS-Outfall 037 
Chemical = Zinc (d) 
Chronic averaging period = 4 
WLAa = 900 
WLAc = P\ I J 

# samples/mo. = 1 A - . r ^ P ^ ^ ^fe/O^ 
# samples/wk. = 1 W W ~ h u v w ^ - . A U C A ^ ^ . 

Summary of Statistics: 

# observations = 10 
Expected Value = 92.9854 
Variance = 3112.66 
CV. = 0.6 
97th percentile daily values = 226.272 
97th percentile 4 day average = 154.708 
97th percentile 30 day average= 112.145 
#<Q.L. = 2 
Model used = BPJ Assumptions, Type 1 data 

No Limit is required for this material 

The data are: 

0 
55.9 
158 
65.6 
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110 
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7/20/2009 3:12:06 PM 

Facility = NGS-Outfall 084 
Chemical = Copper (d) 
Chronic averaging period = 4 
WLAa = 22.3 
WLAc = 
Q.L. =5 
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics: 

# observations = 3 
Expected Value = 6 . 9 
Variance = 17.1396 
CV. = 0.6 
97th percentile daily values = 16.7905 
97th percentile 4 day average = 11.4801 
97th percentile 30 day average= 8.32176 
#<Q.L. = 0 
Model used = BPJ Assumptions, type 2 data 

otrffar-
J-1 -sa.3u_3)C 
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No Limit is required for this material 

The data are: 

7.3 
6.7 
6.7 

"DcHcs. Coik^c^ sVosr - 6 / ^ 9 



Page 1 of 1 

Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Wednesday, March 25, 2009 2:11 PM 

To: Austin,Deanna 

Subject: FW: Outfall 026 

Attachments: SCD Final Report 2-09.doc 

Yes, it always works better if you actually follow thru with the attachment process. Got your voicemail. Its all good...Mark 

From: Hiltke, Mark F. 
Sent: Wednesday, March 25, 2009 1:50 PM 
To: Deanna Austin (ddaustin@deq.virginia.gov) 
Subject: Outfall 026 

Deanna, 

Section 3.3 of the final draft of the Contribution Source Determination Study lists non-contact cooling city water as a process 
discharge for a roof air handling unit. The unit was replaced years ago and now an air cooled AC unit cools the building. Only AC 
condensate discharges to the storm drain. Attached is a corrected copy. 

By the way, should I expect a formal response from you on this final report? 

Mark 

6/22/2009 

mailto:Mark.F.Hiltke@ngc.com
mailto:ddaustin@deq.virginia.gov


Vorthrop Grumman, Inc. 

Contribution Source Determination Plan 
Final Report 

VPDES Permit # VA0004804 

Prepared.by: Mark F. Hiltke 
Submitted: February 10, 2009 



Table of Contents 

1.0 Purpose 

2.0 Background 

2.1 History 

2.2 Methodology 

3.0 Outfall Contribution Source Findings 

3.1 Outfall 030 

3.2 Outfall 003 

3.3 Outfall 026 

3.4 Outfall 019 

3.5 Outfall 037 .- ' ' . 

3.6 Outfall 020 

3.7 Oufall 009 

3.8 Outfall 005 

3.9 Outfall 084 

3.10 Outfall 094 

3.11 Outfall 112 

3.12 Outfall 119 

3.13 Oufall 123 

4.0 Response to the second set of comments in the DEQ July 18, 2008 Site Map 
Review letter 

4.1 Outfall 123 

4.2 Outfall 112 

4.3 Outfall 094 



4.4 Outfall 026 

4.5 Outfall 020 and 019 

4.6 Outfall 030 

4.7 Outfall 009 

4.8 Outfall 005 and 003 

5.0 Attachments 



1.0 Purpose 

This final report is being submitted to the Department of Environmental Quality 
(DEQ) for approval as required by Part I.C. 8. of permit #VA0004804. 

2.0 Background 

2.1 History 

In 2006, DEQ performed a storm water inspection in the shipyard that resulted in 
concern by DEQ that crossover exists between certain outfalls. The inspection 
also determined certain process discharges of which the origin of flow could not 
be identified. In the 2006 report, DEQ writes "If the origin of the discharge is not 
known, it is possible that the process generating the discharge is not identified and 
additional discharge sources are occurring other than those in the permit." The 
corresponding Compliance Recommendation for Action was to "-Identify all 
process wastewaters and discharges. Review and determine the flow patterns for 
both the surface runoff and subsurface pipes. Maps should be redeveloped to 
clearly show these patterns and discharge points."' That same year, Newport 
News Shipbuilding and Dry Dock Company (NNS) submitted its VPDES permit 
renewal application. The permit became effective on October 16, 2007. As a 
result of the permit renewal negotiations, NNS is required, by permit, to 
determine all contribution sources to the following industrial outfalls: 003, 005, 
009, 019, 020, 026, 030, 037,084, 094,112,119 and 123. The Contribution 
Source Determination (CSD) Plan was submitted to DEQ on January 31, 2008 
and approved on February 22, 2008. The Semi-Annual Progress Report was 
submitted to DEQ on August 7, 2008 and approved on August 22, 2008. 

2.2 Methodology 

The outfalls listed above that require the source contribution determination have 
been assigned discharge limits for copper and zinc. Attachment 1 summarizes 
the compliance strategy and prioritizes the completion schedule based on factors 
such as the metals limit concentration, compliance schedule, compliance action 
options and the source determination requirement. For example, outfall 030 is 
priority #1 because it requires Source Determination, has a low limit for copper, is 
on the 2 year compliance list and has limited compliance options. Outfalls 003, 
026 and 019 are high on the priority list because they require Source 
Determination, are on the 2 year compliance list and have relatively low flow. 
The determination of all sources may result in the ability to eliminate these 
sources prior to the upcoming permit modification. NNS prefers to have the 
metals limits removed from the permit through source elimination. Since the 
timing of source determination and elimination may not fall within the permit 
compliance schedules, NNS is performing a Metals Translator Study and Mixing 



Zone Dye Study for certain outfalls. The Metals Translator Study is complete. 
Field testing for the Mixing Zone Dye Study is complete 

As discussed in section 3.0 of the CSD plan, accurate mapping of each outfall 
drainage system was required prior to determining the industrial discharge 
sources. Attachment 2 describes the changes to the outfall boundaries that 
resulted from the mapping study portion of the plan. Since the August progress 
report, further investigation of the border area between 019 and 020 has resulted 
in significant changes to the boundary which is described in the revised 
attachment. As mentioned in the plan, each drop inlet (DI) has been assigned a 
unique number which will be shown on the new storm drain map. 

Section 4.0 of this report provides a narrative response to the second set of 
comments from DEQ's July 18, 2008 Site Map Review. NNS will continue the 
Storm Drainage System Outfall Mapping Study in 2009. We intend to update the 
Storm Drainage System Map (#300083) in 2010. 

3.0 Outfall Contribution Source Findings 

Each outfall was evaluated for industrial discharge sources as described in section 
4.0 of the CSD plan. The existing sources identified in the permit are discussed 
below, as well as all other sources detennined from the study. A narrative 
description of the location of each source is provided as well as the DI number. 
The DI number will be a convenient locating tool when the new maps become 
available. 

3.1 Outfall 030 

Permit Listed Sources: 
-Cooling Tower Blowdown from B550: Eliminated in 2007 
-AC Condensate-Various Locations: Confirmed 
-Steam Condensate-Various Locations: Confirmed 

Other Sources: 
-Cooling Tower Overflow from B556: City water dumps to stormdrain inlet 
030(10A) during an upset condition such as a stuck float valve. Inlet located near 
the SE comer of B556. 
-Furnace Discharge: City water kept in a small trench and is used to extinguish 
wooden sticks used in the foundry process. Discharges to ground inside B550. 
-Unknown: An intermittent heavy flow from a 4" steel pipe inside DI 030(2D) 
located on the S side of B550. Lab analysis indicates the characteristics of city 
water. Working with Facilities to locate the source and eliminate. 
-Ogontz valves: Various locations from city water main N side of B501 and 502 

3.2 Outfall 003 



Permit Listed Sources: 
-AC Condensate from B93 and 94: Confirmed 
-Steam Condensate from various buildings: Confirmed 

Other Sources: 
-AC Condensate from B17: SE comer into concrete trench. 
-Utility Tunnel Sump Pump: Into DI 003(2), first inlet E of outfall. 
-Hill Drainage: Steady flow into DI 003(7) located at the base of the hill W of 
B6. Lab analysis indicates the characteristics of ground water. 
-Ice Machine Condensate: NE comer of B17, slow drip into concrete trench. 
-Ogontz Valve: Hose discharge into DI trench 003(4C). 

3.3 Outfall 026 

Permit Listed Sources: 
-Steam Condensate from various buildings: Confirmed. 
-AC Condensate from various buildings: Confirmed. 

Other Sources: 
-Utility Tunnel Sump Pumps: 2 locations, 1 into DI 26(38H) W of ship shed 5. 
The other into DI 026(42) W of B1841. 
-Drinking Fountain: Discharges to DI 026(47), NW comer of B284. 

3.4 Outfall 019 

Permit Listed Sources: 
-Steam Condensate from various buildings: Confirmed 
-AC Condensate from various buildings: Confirmed 

Other Sources: 
-Tunnel Sump Pump: Discharges to 019( 16), located at the SE comer of B361. 
-De-ionized Test Water: Discharges to 019(25D) located on the S side of B161 
DI water is used to rinse and pressure test clean nuclear components. Small 
intermittent flow. 

3.5 Outfall 037 

Permit Listed Sources: 
-Steam Condensate: Confirmed 
-Ogontz Valve Discharges: Confirmed 
-AC Condensate: Not contributing. Will be removed from pennit. 

Other Sources: 
-Ground Water Relief: Water exerting pressure on the walls of the drydock is 
discharged to maintain structural integrity. This is listed on the Form 2C and 
represents 70% of the outfall discharge. 



3.6 Outfall 020 

Permit Listed Sources: 
-AC Condensate: Confirmed 
-Steam Condensate: Confirmed 

Other Sources: 
-Ogontz Valve Discharge: From trailer NW of B160 

3.7 Outfall 009 

Permit Listed Sources: 
-Steam Condensate from B60: Eliminated 

Other Sources: 
-Steam Condensate Pump Overflow: Discharges to DI 009(8A) located on the E 
side of B21. Only discharges during upset condition when condensate pump is 
not operating properly. 
-Tunnel Sump Pump: Discharges accumulated stormwater to DI 009(2) located 
just E of the outfall. 

3.8 Outfall 005 

Permit Listed Sources: 
-Fire Protection System Drainage: Confirmed 
-Air Conditioning Cooling Water: Unit has been replaced. Will be removed from 
permit. 
-AC Condensate: Confmned 
-Steam Condensate: Confirmed 
-Hydrostatic Test Water: This is actually non-contact cooling water for the heat 
exchanger of a hydraulic test stand machine. 7-10 GPM when operating. 
Apparently misinterpreted during the previous permit application 
-Meter Calibration Water: Confirmed 

Other Sources: 
-None 

3.9 Outfall 084 

Permit Listed Sources: 
-Noncontact Cooling Water from Compressors: Eliminated 
-AC Condensate: Confirmed 

Other.Sources: 



-Tunnel Sump Pump: 2 each; 1 discharges into DI 084(1 IB) located near the SE 
comer of B227. The other discharges into DI 084(19) located W of B276. 
-Steam Condensate: Discharges to ground on the W side of B4601. 

3.10 Outfall 094 

Permit Listed Sources: 
-Cooling Water from Compressors: Eliminated 
-AC Condensate: Confirmed 
-Cooling Tower Blowdown: Confirmed. Scheduled to be routed to HRSD in 
order to achieve Metals Limits Compliance. 

Other Sources: 
-Steam Condensate: Discharges to ground near DI 094(7E) located on the S side 
ofB4730 
-Air Compressor Condensate: Discharges into DI 094(9B) located on the N side 
ofB4730 
-Ogontz Valve Discharge: Discharges into DI 094(15C) located on the N side of 
B276. 
-Drinking Fountain Discharge: Drain hose to DI094(3D) located at the NW 
comer of B4886. 

3.11 Outfall 112 

Permit Listed Sources: 
-Cooling Water from Air Compressors: Eliminated 
-AC Condensate: Confirmed 

Other Sources: 
-Hill Drainage: Enters the system from the east between 51st and 54' St. 
-Steam Condensate: Discharges to DI 112(49) N of B274 

3.12 Outfall 119 

Permit Listed Sources: 
-Cooling Water from Air Compressors: Eliminated 

Other Sources: 
-AC Condensate: Various locations 

3.13 Outfall 123 

Permit Listed Sources: 
- Cooling Water from Air Compressors: Eliminated 
-AC Condensate: Confirmed 



Other Sources: 
-None 

4.0 Site Map Review Response-Second Set of Comments 

Each outfall will be addressed in the same order as the July 18, 2008 letter. As 
mentioned in section 2.2, the Storm Drainage System Map (300083) is scheduled to be 
updated in 2010. 

4.1 Outfall 123 
The mapping study changed the outfall boundary and eliminated the crossover 

into outfall 112. The direction of flow will be shown on the new map. SP used to be for 
the boiler discharge from B1744. It has been eliminated from the permit and will be 
removed from the revised map. 

4.2 Outfall 112 
The mapping study changed the outfall boundary and eliminated the crossover 

near the electrical switchyard. The 15" line near the welding school flows west, then 
north into the main trunk. The mapping study determined that the 18" RCP does not 
cross over into outfall 094 near the steel production facility. Also, the crossover from 
outfall 094 near Bl 865 does not exist. The new map will be revised accordingly. The 
catch basin near Bl 796 flows north, towards the main trunk. The mapping study did not 
find the DI near B355. 

4.3 Outfall 094 
The crossover into outfall 084 near B1761 flows south as the 094 side is 

approximately 2' higher in elevation. Based on the configuration, it appears that flow 
could only occur in extreme storm conditions. The 24" RCP near the steel plate storage 
flows north, towards the main trunk. The SP shown on the north side of B276 is for the 
cooling tower discharge. This discharge will be routed to HRSD and the SP will be 
removed from the map. The 66" RCP near the tunnel flows south into the main trunk, 
then west to the river. Boundary changes based on the mapping study eliminated the 
crossover into outfall 112 near the steel storage area. 

4.4 Outfall 026 
The mapping study changed the boundary thus eliminating the 6" PVC crossover 

into outfall 112 and the 8" DIP crossover into outfall 023. The flow direction for the line 
south of B4777 is west, then south into the main trunk. The 12" line on the north side of 
drydock 11 flows west, then north into the main trunk. The mapping study has confirmed 
all DI's on the north side of drydock 11 within outfall 026. 

4.5 Outfall 020 and 019 
Extensive changes to the boundaries were made as a result of the mapping study. 

Attachment 2 addresses most of the comments in the letter. The revised map will address 
the remaining comments. 



4.6 Outfall 030 
The pipe that crosses over into outfall 126 does not connect to outfall 030. 

4.7 Outfall 009 
The crossovers into outfall 006 and 015 are still being studied. Once the 

connections are confirmed, the map will be updated accordingly. 

4.8 Outfall 005 and 003 
Based on the mapping study, significant boundary changes were made on both 

outfalls to eliminate the crossovers. 

5.0 Attachments 
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N O R T H R O P G R U M M A N Northrop Grumman Corporation 
Shipbuilding 

4101 Washington Avenue 
Newport News, VA 23607 
Telephone 757-380-2000 

1000 Access Road 
Pascagoula, MS 39! 
Telephone 2?P»S55-1122 

February 10,2009 

Ms. Deanna Dodson Austin 
Environmental Engineer Senior 
Tidewater regional Office 
Virginia Department of Environmental Quality 
5636 Southern Boulevard 
Virginia Beach, VA 23462 

CERTIFIED MAIL: 7006 0810 0002 4014 6362 

Subject: VPDES pennit No. VA0004804 Contribution Source Determi 
Report 

Dear Ms. Austin: 

an-Final 

s 

Enclosed is the Northrop Grumman Inc. Contribution Source Determination Plan final 
report. This report is being submitted to DEQ as required by Part I.C.8. of pennit No. 
VA0004804. 

If you have any questions, please feel free to contact me. 

Sincerely, 

Mark F. Hiltke 
Environmental Engineer 3 

Enclosure 

cc. Read file (w/o enclosure) 
File 

SB 1 (REV 0) 
3321060 



Vorthrop Grumman, Inc. 

Contribution Source Determination Plan 
Final Report 

VPDES Permit # VA0004804 

Prepared by: Mark F. Hiltke 
Submitted: February 10, 2009 
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1.0 Purpose 

This final report is being submitted to the Department of Environmental Quality 
(DEQ) for approval as required by Part I.C.8. of permit #VA0004804. 

2.0 Background 

2.1 History 

In 2006, DEQ performed a storm water inspection in the shipyard that resulted in 
concern by DEQ that crossover exists between certain outfalls. The inspection 
also determined certain process discharges of which the origin of flow could not 
be identified. In the 2006 report, DEQ writes "If the origin of the discharge is not 
known, it is possible that the process generating the discharge is not identified and 
additional discharge sources are occurring other than those in the permit." The 
corresponding Compliance Recommendation for Action was to "Identify all 
process wastewaters and discharges. Review and determine the flow patterns for 
both the surface runoff and subsurface pipes. Maps should be redeveloped to 
clearly show these patterns and discharge points." That same year, Newport 
News Shipbuilding and Dry Dock Company (NNS) submitted its VPDES pennit 
renewal application. The permit became effective on October 16, 2007. As a 
result of the pennit renewal negotiations, NNS is required, by permit, to 
determine all contribution sources to the following industrial outfalls: 003, 005, 
009, 019, 020, 026, 030, 037, 084, 094,112,119 and 123. The Contribution 
Source Determination (CSD) Plan was submitted to DEQ on January 31, 2008 
and approved on February 22, 2008. The Semi-Annual Progress Report was 
submitted to DEQ on August 7, 2008 and approved on August 22, 2008. 

2.2 Methodology 

The outfalls listed above that require the source contribution determination have 
been assigned discharge limits for copper and zinc. Attachment 1 summarizes 
the compliance strategy and prioritizes the completion schedule based on factors 
such as the metals limit concentration, compliance schedule, compliance action 
options and the source determination requirement. For example, outfall 030 is 
priority #1 because it requires Source Determination, has a low limit for copper, is 
on the 2 year compliance list and has limited compliance options. Outfalls 003, 
026 and 019 are high on the priority list because they require Source 
Determination, are on the 2 year compliance list and have relatively low flow. 
The determination of all sources may result in the ability to eliminate these 
sources prior to the upcoming permit modification. NNS prefers to have the 
metals limits removed from the pennit through source elimination. Since the 
timing of source detennination and elimination may not fall within the pennit 
compliance schedules, NNS is performing a Metals Translator Study and Mixing 



Zone Dye Study for certain outfalls. The Metals Translator Study is complete. 
Field testing for the Mixing Zone Dye Study is complete 

As discussed in section 3.0 of the CSD plan, accurate mapping of each outfall 
drainage system was required prior to determining the industrial discharge 
sources. Attachment 2 describes the changes to the outfall boundaries that 
resulted from the mapping study portion of the plan. Since the August progress 
report, further investigation of the border area between 019 and 020 has resulted 
in significant changes to the boundary which is described in the revised 
attachment. As mentioned in the plan, each drop inlet (DI) has been assigned a 
unique number which will be shown on the new storm drain map. 

Section 4.0 of this report provides a narrative response to the second set of 
comments from DEQ's July 18, 2008 Site Map Review. NNS will continue the 
Storm Drainage System Outfall Mapping Study in 2009. We intend to update the 
Storm Drainage System Map (#300083) in 2010. 

3.0 Outfall Contribution Source Findings 

Each outfall was evaluated for industrial discharge sources as described in section 
4.0 of the CSD plan. The existing sources identified in the permit are discussed 
below, as well as all other sources determined from the study. A narrative 
description of the location of each source is provided as well as the DI number. 
The DI number will be a convenient locating tool when the new maps become 
available. 

3.1 Outfall 030 

Permit Listed Sources: 
-Cooling Tower Blowdown from B550: Eliminated in 2007 
-AC Condensate-Various Locations: Confirmed 
-Steam Condensate-Various Locations: Confirmed 

Other Sources: 
-Cooling Tower Overflow from B556: City water dumps to stormdrain inlet 
030(10A) during an upset condition such as a stuck float valve. Inlet located near 
the SE comer of B556. 
-Furnace Discharge: City water kept in a small trench and is used to extinguish 
wooden sticks used in the foundry process. Discharges to ground inside B550. 
-Unknown: An intermittent heavy flow from a 4" steel pipe inside DI 030(2D) 
located on the S side of B550. Lab analysis indicates the characteristics of city 
water. Working with Facilities to locate the source and eliminate. 
-Ogontz valves: Various locations from city water main N side of B501 and 502 

3.2 Outfall 003 



Permit Listed Sources: 
-AC Condensate from B93 and 94: Confirmed 
-Steam Condensate from various buildings: Confirmed 

Other Sources: 
-AC Condensate from B17: SE comer into concrete trench. 
-Utility Tunnel Sump Pump: Into DI 003(2), first inlet E of outfall. 
-Hill Drainage: Steady flow into DI 003(7) located at the base of the hill W of 
B6. Lab analysis indicates the characteristics of ground water. 
-Ice Machine Condensate: NE comer of B17, slow drip into concrete trench. 
-Ogontz Valve: Hose discharge into DI trench 003(4C). 

3.3 Outfall 026 

Permit Listed Sources: 
-Steam Condensate from various buildings: Confirmed. 
-AC Condensate from various buildings: Confirmed. 

Other Sources: 
-Utility Tunnel Sump Pumps: 2 locations, 1 into DI 26(3 8H) W of ship shed 5. 
The other into DI 026(42) W of B1841. 
-Roof Air Handling Unit: Non-contact city water discharges to DI 026(47), NW 
comer of B284. 
-Drinking Fountain: Discharges to DI 026(47), NW comer of B284. 

3.4 Outfall 019 

Permit Listed Sources: 
-Steam Condensate from various buildings: Confirmed 
-AC Condensate from various buildings: Confmned 

Other Sources: 
-Tunnel Sump Pump: Discharges to 019(16), located at the SE comer of B361. 
-De-ionized Test Water: Discharges to 019(25D) located on the S side of B161. 
DI water is used to rinse and pressure test clean nuclear components. Small 
intermittent flow. 

3.5 Outfall 037 

Permit Listed Sources: 
-Steam Condensate: Confmned 
-Ogontz Valve Discharges: Confirmed 
-AC Condensate: Not contributing. Will be removed from pennit. 

Other Sources: 



-Ground Water Relief: Water exerting pressure on the walls of the drydock is 
discharged to maintain structural integrity. This is listed on the Fonn 2C and 
represents 70% of the outfall discharge. 

3.6 Outfall 020 

Permit Listed Sources: 
-AC Condensate: Confirmed 
-Steam Condensate: Confirmed 

Other Sources: 

-Ogontz Valve Discharge: From trailer NW of B160 

3.7 Outfall 009 

Permit Listed Sources: 
-Steam Condensate from B60: Eliminated 
Other Sources: 
-Steam Condensate Pump Overflow: Discharges to DI 009(8A) located on the E 
side of B21. Only discharges during upset condition when condensate pump is 
not operating properly. 
-Tunnel Sump Pump: Discharges accumulated stormwater to DI 009(2) located 
just E of the outfall. 

3.8 Outfall 005 

Permit Listed Sources: 
-Fire Protection System Drainage: Confirmed 
-Air Conditioning Cooling Water: Unit has been replaced. Will be removed from 
pennit. 
-AC Condensate: Confirmed 
-Steam Condensate: Confirmed 
-Hydrostatic Test Water: This is actually non-contact cooling water for the heat 
exchanger of a hydraulic test stand machine. 7-10 GPM when operating. 
Apparently misinterpreted during the previous permit application 
-Meter Calibration Water: Confirmed 

Other Sources: 
-None 

3.9 Outfall 084 

Permit Listed Sources: 
-Noncontact Cooling Water from Compressors: Eliminated 
-AC Condensate: Confirmed 



Other Sources: 
-Tunnel Sump Pump: 2 each; 1 discharges into DI 084(1 IB) located near the SE 
comer of B227. The other discharges into DI 084(19) located W of B276. 
-Steam Condensate: Discharges to ground on the W side of B4601. 

3.10 Outfall 094 

Permit Listed Sources: 
-Cooling Water from Compressors: Eliminated 
-AC Condensate: Confirmed 
-Cooling Tower Blowdown: Confirmed. Scheduled to be routed to HRSD in 
order to achieve Metals Limits Compliance. 

Other Sources: 
-Steam Condensate: Discharges to ground near DI 094(7E) located on the S side 
ofB4730 
-Air Compressor Condensate: Discharges into DI 094(9B) located on the N side 
ofB4730 
-Ogontz Valve Discharge: Discharges into DI 094(15C) located on the N side of 
B276. 
-Drinking Fountain Discharge: Drain hose to DI094(3D) located at the NW 
comer of B4886. 

3.11 Outfall 112 

Permit Listed Sources: 
-Cooling Water from Air Compressors: Eliminated 
-AC Condensate: Confirmed 

Other Sources: 
-Hill Drainage: Enters the system from the east between 51st and 54th St. 
-Steam Condensate: Discharges to DI 112(49) N of B274 

3.12 Outfall 119 

Permit Listed Sources: 
-Cooling Water from Air Compressors: Eliminated 

Other Sources: 

-AC Condensate: Various locations 

3.13 Outfall 123 

Permit Listed Sources: 
- Cooling Water from Air Compressors: Eliminated 



-AC Condensate: Confirmed 

Other Sources: 
-None 

4.0 Site Map Review Response-Second Set of Comments 

Each outfall will be addressed in the same order as the July 18, 2008 letter. As 
mentioned in section 2.2, the Storm Drainage System Map (300083) is scheduled to be 
updated in 2010. 

4.1 Outfall 123 
The mapping study changed the outfall boundary and eliminated the crossover 

into outfall 112. The direction of flow will be shown on the new map. SP used to be for 
the boiler discharge from B1744. It has been eliminated from the permit and will be 
removed from the revised map. 

4.2 Outfall 112 
The mapping study changed the outfall boundary and eliminated the crossover 

near the electrical switchyard. The 15" line near the welding school flows west, then 
north into the main trunk. The mapping study determined that the 18" RCP does not 
cross over into outfall 094 near the steel production facility. Also, the crossover from 
outfall 094 near Bl865 does not exist. The new map will be revised accordingly. The 
catch basin near Bl 796 flows north, towards the main trunk. The mapping study did not 
find the DI near B355. 

4.3 Outfall 094 
The crossover into outfall 084 near B1761 flows south as the 094 side is 

approximately 2' higher in elevation. Based on the configuration, it appears that flow 
could only occur in extreme storm conditions. The 24" RCP near the steel plate storage 
flows north, towards the main trunk. The SP shown on the north side of B276 is for the 
cooling tower discharge. This discharge will be routed to HRSD and the SP will be 
removed from the map. The 66" RCP near the tunnel flows south into the main trunk, 
then west to the river. Boundary changes based on the mapping study eliminated the 
crossover into outfall 112 near the steel storage area. 

4.4 Outfall 026 
The mapping study changed the boundary thus eliminating the 6" PVC crossover 

into outfall 112 and the 8" DIP crossover into outfall 023. The flow direction for the line 
south of B4777 is west, then south into the main trunk. The 12" line on the north side of 
drydock 11 flows west, then north into the main trunk. The mapping study has confirmed 
all DI's on the north side of drydock 11 within outfall 026. 

4.5 Outfall 020 and 019 



Extensive changes to the boundaries were made as a result of the mapping study. 
Attachment 2 addresses most of the comments in the letter. The revised map will address 
the remaining comments. 

4.6 Outfall 030 
The pipe that crosses over into outfall 126 does not connect to outfall 030. 

4.7 Outfall 009 
The crossovers into outfall 006 and 015 are still being studied. Once the 

connections are confirmed, the map will be updated accordingly. 

4.8 Outfall 005 and 003 
Based on the mapping study, significant boundary changes were made on both 

outfalls to eliminate the crossovers. 

5.0 Attachments 
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Attachment 

NNS2C 
Outfall 

030 

003 

026 

019 

037 

Cu Limit 
19 ug/L 

After MT 
new limit: 

30 ug/L 

16 ug/L 

After MT 
new limit: 
19.5 ug/L 

24 ug/L 

After MT 
new limit: 

53 ug/L 

30 ug/L 

After MT 
new limit: 
40 ug/L 

21 ug/L 

08-9 VPDES Updated Outfall Compliance Summary 
Zn Limit 

none 

153 ug/L 

After MT 
new limit: 
165 ug/L 

none 

288 ug/L 

After MT 
new limit: 
443 ug/L 

207 ug/L 

Priority 
#1-2 year 

compliance 
schedule 

#2-2 year 
compliance 
schedule 

#3-2 year 
compliance 

schedule 

#4-2 year 
compliance 

schedule 

#5-2 year 
compliance 

schedule 

Compliance Action 
• Source Contribution Study 

complete. 
• Metals Translator: Cu 

TF=0.64ZnTF=0.86 
• Mixing Zone not an option. 
• Plan to route industrial 

discharge to HRSD 

• Source Contribution Study 
complete 

• Metals Translator: Cu 
TF=0.82 Zn TF=0.93 

• Mixing Zone Dye Study field 
testing complete. Report 
pending 

• Source Contribution Study 
complete 

• Metals Translator: Cu 
TF=0.45 Zn TF=0.63 

• Previous Mixing Zone Study 
dilution ratio of 2.6 was 
achieved. 

• Mixing Zone Dye Study field 
testing complete Report 
pending 

• Source Contribution Study 
complete 

• Metals Translator: Cu TF= 
0.75 Zn TF=0.65 

• Previous Mixing Zone 
dilution ratio of 3.2 achieved. 

• Mixing Zone Dye Study field 
testing complete. Report 
pending 

• Source Contribution Study 
complete 

• Discontinued from Metals 
Translator Study 

• Previous Mixing Zone 
dilution ratio of 2.3 achieved 

• Intend to lower pipe at least 
1.5 ft. below surface to 
achieve adequete dilution as 

12/16/08 Revision 



Attachment 1 

020 

009 

005 

049 

084 

87 ug/L 

30 ug/L 

none 

19 ug/L 

19 

After 
MT: new 
limit 
29 ug/L 

none 

450 ug/L 

1188 ug/L 

After MT: 
new limit 
1335 ug/L 

180 ug/L 

none 

#6 

#7 

#8 

#8-A 

#9 

recommended by previous 
Mixing Zone Study 

• Investigate if VIMS dye study 
could be used here. 

• Source Contribution Study 
complete 

• Previous mixing zone dilution 
ratio of 14.8 achieved. 

• Metals Translator Study 
discontinued-no flow 

• This is an existing limit and 
we are subject to it 1st Q 2008 

• Low/inteimittant flow. 
• Mixing Zone Dye Study field 

testing complete. Report 
pending. 

• Source Contribution Study 
complete 

• Previous Mixing Zone 
dilution ratio of 5.0 achieved. 

• Recent repairs have 
eliminated all process 
discharges. 

• Source Contribution Study 
complete 

• Metals Translator: Cu 
TF=0.65 Zn TF=0.89 

• Previous Mixing Zone 
dilution ratio of 13.2 
achieved. 

• Rheostat discharge @ OB-1. 
• Compliance required by 

10/16/11 
• Will not be in use until 2013 

at the earliest 
• Intend to Cormix Model using 

existing data and submit 
during the next permit 
renewal in 2012. 

• Source Contribution Study 
complete 

• Metals Translator: Cu 
TF=0.65ZnTF=0.58 

• Mixing Zone Dye Study field 
testing complete. Report 

12/16/08 Revision 



Attachment 1 

094 

112 

119 

123 

Oil 

008 

045 

none 

none 

19 

19 

144 

34 

none 

180 

180 

180 

180 

none 

none 

180 

#10 

#11 

#12 

#13 

NA 

NA 

NA 

pending 
• Source Contribution Study 

complete 
• Cooling tower discharge from 

B276 to be routed to HRSD 
• No flow observed other than 

the cooling tower discharge 
• Source Contribution Study 

complete 
• After-cooler discharge 

eliminated 
• No flow observed 
• Source Contribution Study 

complete 
• After-cooler discharge 

eliminated. 
• No flow observed 
• Source Contribution study in 

progress 
• After-cooler discharge 

eliminated. 
• No flow observed 
• Previous Mixing Zone 

dilution ratio of 15.5 
achieved. 

• No flow reported each Quarter 
2007. All discharges 
reportedly routed to HRSD. 
Once confirmed, request 
elimination from chemical 
monitoring during the pennit 
mod. 

• All process discharges have 
been eliminated. Visually 
monitor. 

• Request elimination from 
chemical monitoring during 
permit mod. 

• Incorporate into outfall 064 
during permit mod 

• Outfall is for rheostat 
operation @ pier 2. 

• Cunent plan is to eliminate 
this outfall during the 2012 
pennit renewal 

12/16/08 Revision 
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056 19 180 NA • Dynomometer testing has 
been eliminated @ B67. 

• Pump testing discharge routed 
to HRSD. 

• Remove from permit. 

12/16/08 Revision 



Attachment 2 

Northrop Grumman Shipbuilding-Newport News 
VPDES Permit # VA0004804 

2008 Contribution Source Determination Study 
Narrative Description of Outfall Boundary Changes 

Outfall 003 

This outfall now encompasses the perimeter of building 17. Also, at the northwest 
comer, the outline was modified to encompass a drainage trench near the border of 
outfall 058. At the northeast comer of building 6, surface observation has determined 
that storm water drains east which creates a finger-like extension of outfall 005 into 
outfall 003. The existing sample point location has been evaluated and determined to be 
representative of the outfall drainage pattern. 

Outfall 005 

The previous map shows the area surrounding B75 as connected within outfall 062. The 
investigation has revealed that the drop inlet at the southwest comer of building 75 is 
connected to the main trunk of 005. Surface observation of storm water has determined 
flow to the south; therefore the 005 boundary has been relocated to incorporate the area 
sunounding building 75. Portions of the southern border have been relocated to the north 
side of B17, then splits to the south through the middle of B4678. The sample point has 
been determined to be the last accessible drop inlet not subject to tidal influence. This 
will be re-evaluated prior to the permit modification request. 

Outfall 009 

A slight modification to the outfall boundary was made at the east end of B4633 based on 
the direction of flow of surface storm water. The existing sample point has been 
evaluated and determined to be representative of the outfall drainage pattern. 

Outfall 019 

The outfall drainage boundary was altered to account for drainage repairs at the northeast 
comer of DD#3 (outfall 017). The area was flooding the utility tunnel, so new storm 
drains were created to direct the flow to DD#3. Essentially, 017 has been extended 
northeast from DD#3 into 019. The sample point has been moved 1 drop inlet to the west 
so that any flow from a 10" DIP entering the structure from the north can be included. 
The outfall was also extended north and northeast into 020 as the mapping study 
determined that the drain system on the south and east sides of B161 normally flow to 
019. Also, a crossover connection into 020 was found under the southwest comer of 
B161. The crossover pipe is higher in elevation, so nonnal flow is to 019. 

Outfall 020 

1/10/08 Revision 
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As described above, a large portion of the south side of 020 was incorporated into 019. 
A cross connection between 020 and 021 has been discovered within the #3 unit gas tank 
farm located north of B186. Observations indicate that this connection remains dry as 
storm water flow tends to remain within each outfall. Just north of the gas tank farm, 3 
storm manholes are located within the 021 drainage boundary, but they are minimally 
influenced by storm water within 021 as the flow tends to the northeast into 021 drop 
inlets. This area will be further studied during the upcoming mapping study for 021. The 
existing sample point is the last accessible drop inlet not subject to tidal influence at 
normal low tide and has been determined to be representative of the outfall drainage 
pattern. 

Outfall 026 

The investigation has revealed that storm water flows south in the area north of B4777, so 
the border of 026 was extended north to account for this. The area on the south side of 
4777 was extended north to incorporate the new drop inlets there. At the northeast comer 
of the outfall area, the border was curved to account for surface storm water flow that 
was determined by visual observation. 

Outfall 030 

The outfall boundaries for 030 did not change after the investigation. The sample point is 
the last drop inlet on shipyard property and is the appropriate location for sampling. An 
exhaustive investigation was performed at this outfall which included camera 
surveillance of the entire piping system. A city water leak was discovered and is believed 
to be the primary contributing source of flow at this outfall. 

Outfall 084 

A slight modification was made to the south boundary around the area of B4777. The 
northwest comer of the area displays what has been determined to be an overflow pipe 
from outfall 094. The sample point is the last accessible drop inlet not subject to tidal 
influence at normal low tide and has been determined to be representative of the outfall 
drainage pattern. 

Outfall 094 

The southeast comer of the drainage area displays the change as described for outfall 026 
above. A crossover connection to outfall 084 is located at the southwest comer. This has 
been determined to be an overflow pipe to 084. The sample point is the last accessible 
drop inlet not subject to tidal influence and has been determined to be representative of 
the outfall drainage pattern. 

Outfall 112 

11/10/08 Revision 
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The outfall drainage pattern did not change during this study, except for the noted change 
at the border with 026. The sample point is the last accessible drop inlet. 

Outfall 119 

No changes were made to this outfall as all structure connections were confmned as 
shown on the existing storm drain map. Storm water samples are taken as a composite 
from 3 locations within the outfall because the entire drainage area is tidal during low 
tide. 

Outfall 123 

The entire area appears to be tidally influenced at all times. No changes were made to the 
drainage patterns. 

11/10/08 Revision 



N O R T H R O P G R U M M A N 

May 14, 2009 

Ms. Deanna Dodson Austin 
Environmental Engineer Senior 
Tidewater regional Office 
Virginia Department of Environmental Quality 
5636 Southern Boulevard 
Virginia Beach, VA 23462 

CERTIFIED MAIL: 7006 0810 0002 4014 6447 

QFrEW/ED - ^ \shipbuilding 

T ^ a t e r Beg\ona\ 
11 Office 

Northrop Grumman Corporation 

4101 Washington Avenue 
|ewport News, VA 23607 
elephone 757-380-2000 

' 1000 Access Road 
Pascagoula, MS 39567 
Telephone 228-935-1122 

Subject: VPDES permit No. VA0004804: No Phosphorous in Dry Dock Discharges 

Dear Ms. Austin: 

Northrop Grumman Shipbuilding, Inc.-Newport News (NGSB) has six permitted dry 
dock outfalls that discharge process wastewater to the James River. None of the process 
wastewaters contain phosphorous or phosphorous bearing compounds. As stated in the 
permit modification request, NGSB respectfully requests that phosphorous testing be 
removed from the chemical monitoring requirements for these outfalls. 

If you have any questions, please feel free to contact me. 

Sincerely, 

Mark F. Hiltke 
Environmental Engineer 3 

Enclosure 

cc. Read file 

SB 1 (REV 0) 
3321060 

file:///shipbuilding
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Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Monday, June 22, 2009 2:09 PM 

To: Austin,Deanna 

Subject: Outfalls 112, 038 and 094 

Deanna, 

Here are the answers to your questions: 

Outfall 112: There are no industrial process AC discharges from B1745. Only office cooling. Please remove air conditioning 
condensate from the permit 

Outfall 038: There are no industrial process AC discharges within this outfall. Please remove air conditioning condensate from 
the permit. 

Outfall 094: The cooling tower discharge from B276 is scheduled to be routed to HRSD before 7-13-09. 

Call w/ any questions...Mark 

M.F. Hiltke 
027 /EE 
4-4067 

6/22/2009 

mailto:Mark.F.Hiltke@ngc.com
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Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Monday, June 01, 2009 8:58 AM 

To: Austin,Deanna 

Subject: RE: River cooling discharges to outfalls 015 and 112 

Inside the powerhouse, which is located in outfall 015, are four high pressure air compressors that generate 5000 psi air that is 
used to perform work throughout the shipyard. Generating this much pressure creates a lot of heat, which has been causing 
problems with the air supply. To fix, a heater exchanger is being installed at each compressor that will use river water to cool the 
high pressure air. The water and air are on different sides of the heat exchanger, so no contact is made. Each cooling system 
has a max flow rate of 35 gpm; so if they are all running at the same time the max discharge rate is 140 gpm. The discharge 
temperature of the river cooling water will be betwwen 95-110 deg F. The discharge location will be drop inlet 015(4a) located at 
the northeast corner of the powerhouse. 

An identical system is being designed for the 4 compressors located at B1812. The discharge location is 112(3) on the south side 
of the building. 

Let me know if this is good or if you need more...Mark 

M.F. Hiltke 
027/EE 
4-4067 

From: Austin,Deanna [mailto:Deanna.Austin@deq.virginia.gov] 
Sent: Monday, June 01, 2009 8:02 AM 
To: Hiltke, Mark F. 
Subject: River cooling discharges to outfalls 015 and 112 

Mark, 
Can you please send me an email documenting the addition of these discharges to these outfalls and provide a little 
bit of explanation about the discharge, like the uses of the cooling water, non-contact info, etc. . 
Thanks! 

Deanna Austin 
DEQ-TRO Water Permits 
5636 Southern Blvd 
Virginia Beach, VA 23462 
Phone: 757-518-2008 
Fax: 757-518-2009 

6/22/2009 

mailto:Mark.F.Hiltke@ngc.com
mailto:Deanna.Austin@deq.virginia.gov
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Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Friday, July 10, 2009 8:14 AM 

To: Austin,Deanna 

Cc: Thorn, Frank (Newport News) 

Subject: Outfall 094 Cooling Tower Discharge 

Deanna-

The cooling tower blowdown that used to be discharged to the storm drain on the north side of B276 has been routed to HRSD. 
As requested in the permit mod letter, please remove from outfall 094. Call w/ any questions...Mark 

M.F. Hiltke 
EE / 027 
4-4067 

7/24/2009 

mailto:Mark.F.Hiltke@ngc.com
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Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Tuesday, May 26, 2009 9:50 AM 

To: Austin,Deanna 

Subject: FW: Trim Cooler Discharges 

Deanna, 

See below for detailed information regarding the non-contact cooling river water discharges. I've identified the drop inlet for the 
outfall 015(powerhouse) discharge as 015 (4a) and the outfall 112 drop inlet as 112(3). Please add these discharges to each 
outfall in the modified permit. 

M.F. Hiltke 
027 /EE 
534-4067 

From: Burleson, Andy 
Sent: Thursday, May 21, 2009 3:53 PM 
To: Hiltke, Mark F. 
Subject: Trim Cooler Discharges 

The four t r im coolers at B-1812 will use River Water as the cooling medium. Each cooler will use 35 gpm each, for a 

maximum flowrate of 140 gpm if all coolers are working at the same time. Typically, two will be running at the same 

time for a total of eight hours per day. These coolers will only be operational from May to October. They will 

discharge to the inlet immediately south of B-1812, which is tied to outfall 112 according to the map below (300083): 

6/1/2009 

mailto:Mark.F.Hiltke@ngc.com
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The four coolers at B-78 will have the same flow characteristics and will discharge to the inlet on the northeast corner 
of B-78 and ultimately to outfall 015. 

6/1/2009 
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Regards, 
Andy Burleson, PE 
Maintenance Engineering 
Northrop Grumman Shipbuilding 
Newport News, VA 
757 534 0918 

6/1/2009 
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Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Thursday, July 30, 2009 10:38 AM 

To: Austin,Deanna 

Subject: Outfall 112 

Deanna-

As we discussed this morning, please add Air Conditioning Condensate to outfall 112. Thanks...Mark 

7/31/2009 

mailto:Mark.F.Hiltke@ngc.com
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Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Thursday, June 04, 2009 2:28 PM 

To: Austin,Deanna 

Subject: Outfalls 019, 123 and 112 

Deanna, 

As we discussed on the phone, please remove AC condensate as a contributing industrial discharge for outfalls 019 and 123. 
Also, a sample of the steam condensate from outfall 112 resulted in < 50 ug/L Dissolved Zinc. I will submit a copy of the report 
with May's DMR 

M.F. Hiltke 
NGSB Environmental Engineer 3 
534-4067 

6/22/2009 

mailto:Mark.F.Hiltke@ngc.com
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Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Thursday, June 18, 2009 11:55 AM 

To: Austin,Deanna 

Subject: Outfall 042 

Deanna-

To document our discussion this morning: 

Outfall 042 has 2 constituients that make up the discharge: 

1) Deionizer Regeneration Water: Water that is generated when flushing or "regenerating" the resin beds in the deionizer 

2) Boiler Feed Water: Out of spec Dl water which cannot be turned into steam 

As shown in the mod, the outfall 042 corresponding outfall numbers for Nancy Lee are 163(pier 2), 165(pier 3) and 167(pier 6) 

M.F. Hiltke 
NGSB Environmental Engineer 3 
534-4067 

6/22/2009 

mailto:Mark.F.Hiltke@ngc.com
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Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Friday, June 05, 2009 11:07 AM 

To: Austin,Deanna 

Subject: FW: Outfall 084 

I think I gave this info verbally, but the May 1, 2008 sample for dissolved copper is 7.3 ug/l. I will scan the report and include in 
the May DMR...Mark 

From: Hiltke, Mark F. 
Sent: Monday, June 01, 2009 2:23 PM 
To: Austin,Deanna 
Subject: Outfall 084 

Deanna, 

I just conducted an extensive investigation throughout the grounds of outfall 084. A small steam condensate drip was located on 
the north side of B4777 and appeared to be evaporating on the concrete. No industrial AC condensate discharges were observed 
from B4777 or B232, so please remove from permit. I can safely say that the utility tunnel sump pump discharges constitute 
greater than or equal to 99% of the flow observed at the outfall 084 sample point. 

M.F. Hiltke 
NGSB Environmental Engineer 3 
534-4067 

6/22/2009 

mailto:Mark.F.Hiltke@ngc.com
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Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Tuesday, April 14, 2009 2:02 PM 

To: Austin,Deanna 

Subject: Outfall 084 

Deanna-

Here is the sample info we just spoke about for outfall 084: 

Lab#: 100042837 
Sample date: 6/19/08 
Total Recoverable Copper: 6.7 ug/L 

M.F. Hiltke 
027 /EE 
534-4067 

6/22/2009 

mailto:Mark.F.Hiltke@ngc.com
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Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Thursday, June 18, 2009 9:18 AM 

To: Austin,Deanna 

Subject: Outfall 084 

Deanna, 

As we discussed on the phone yesterday, the 6/2/09 sample from outfall 084 was analyzed for dissolved copper and the result 
was 6.7 ug/L. Per our agreement, NGSB will run another sample for dissolved copper to help further demonstrate the absence of 
excessive copper at this outfall. I will attach the analytical report(s) to the monthly DMR for June. 

M.F. Hiltke 
NGSB Environmental Engineer 3 
534-4067 

6/22/2009 

mailto:Mark.F.Hiltke@ngc.com
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Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Wednesday, June 17, 2009 9:53 AM 

To: Austin,Deanna 

Subject: Outfall 123 

Deanna, 

As I stated in the permit modification, the non-contact cooling water discharge from compressor equipment has been eliminated. 
The Contribution Source Determination Study did not find any industrial discharges within outfall 123. Only non-industrial air 
conditioning condensate is discharged within this outfall. Please eliminate industrial outfall status from this outfall and 
represent as storm only, with the number 823. I apologize as I meant to include this in the 3/31/09 mod request. Please call with 
any questions. Thank you. 

M.F. Hiltke 
NGSB Environmental Engineer 3 
534-4067 

6/22/2009 

mailto:Mark.F.Hiltke@ngc.com
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Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Monday, June 01, 2009 9:06 AM 

To: Austin,Deanna 

Subject: RE: Hidens Warehouses Sampling Location Change 

Outfall 134 surrounds warhouse 642, which is still standing. Include it in the list that is to be represented by 140, 142 or 144. 

From: Austin,Deanna [mailto:Deanna.Austin@deq.virginia.gov] 
Sent: Monday, June 01, 2009 8:53 AM 
To: Hiltke, Mark F. 
Subject: RE: Hidens Warehouses Sampling Location Change 

What about 134? That is in the group that is to be sampled. 132, 133 or 134? Let me know. 

Deanna Austin 
DEQ-TRO Water Permits 
5636 Southern Blvd 
Virginia Beach, VA 23462 
Phone: 757-518-2008 
Fax: 757-518-2009 

From: Hiltke, Mark F. (Newport News) [mailto:Mark.F.Hiltke@ngc.com] 
Sent: Wednesday, May 27, 2009 11:15 AM 
To: Austin,Deanna 
Cc: Thorn, Frank (Newport News) 
Subject: Hidens Warehouses Sampling Location Change 

Deanna-

Thanks for meeting with me this morning. After we observed the changes to the Hidens outfalls, I consulted the map and 
have the following suggestions: 

Outfalls 132, 133, 154, 155, 156 and 157 have been converted into a parking lot. They should be re-designated as 
outfalls not associated with industrial activity. 

Outfalls 140, 142 or 144 should be the new sample locations and shall be representative of the other remaining hidens 
warehouse outfalls; those listed on page 33 of 76 in the permit, minus the parking lot outfalls listed above. 

Call w/ any questions...Mark 

M.F. Hiltke 
027 /EE 
534-4067 

6/22/2009 

mailto:Mark.F.Hiltke@ngc.com
mailto:Deanna.Austin@deq.virginia.gov
mailto:Mark.F.Hiltke@ngc.com
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Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Wednesday, November 19, 2008 2:15 PM 

To: Austin,Deanna 

Cc: Thorn, Frank (Newport News) 

Subject: RE: New Outfall Numbers for the Nancy Lee 

Thank you Deanna...Mark 

From: Austin,Deanna [mailto:ddaustin@deq.virginia.gov] 
Sent: Wednesday, November 19, 2008 1:42 PM 
To: Hiltke, Mark F. 
Cc: Brockenbrough,Allan 
Subject: RE: New Outfall Numbers for the Nancy Lee 

Mark, 
DEQ is in agreement that the 3 new locations for the Nancy Lee barge do not need to be remodeled. The mixing zone 
dilution at 041 and 042 will be applied to the three new locations. If you have any questions, please let me know. 

Deanna Austin 
DEQ-TRO Water Permits 
5636 Southern Blvd 
Virginia Beach, VA 23462 
Phone: 757-518-2008 
Fax: 757-518-2009 

From: Hiltke, Mark F. (Newport News) [mailto:Mark.F.Hiltke@ngc.com] 
Sent: Thursday, November 13, 2008 12:47 PM 
To: Austin,Deanna 
Subject: New Outfall Numbers for the Nancy Lee 

Hi Deanna 

I'm following up on some outstanding issues. We discussed assigning new outfall numbers for the Nancy Lee for the pier 
2, 3 and 6 steaming locations. The outstanding issue is whether the acute dilution ratio achieved from the last Cormix 
Modeling run can be applied to the other 3 steaming locations since the depth of the river is essentially identical. 30 feet 
was the river depth used for all outfalls in all previous modeling. NNS feels that re-modeling for the new locations would 
be redundant and unnecessary 

I appreciate you guidance in this matter. Thanks...Mark 

7/24/2009 

mailto:Mark.F.Hiltke@ngc.com
mailto:ddaustin@deq.virginia.gov
mailto:Mark.F.Hiltke@ngc.com
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Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Monday, November 17, 2008 3:43 PM 

To: Austin,Deanna 

Subject: RE: New Outfall Numbers for the Nancy Lee 

Deanna-

The Cormix model for the Nancy Lee @ OB-1 was run using 30 feet as the river water depth. The depth is the same at the Pier 2, 
3 and 6 steaming locations. That is my point; why re-model if all variables remain equal? Call me to discuss as I am putting 
together a project plan for another CH2MHill modeling run for 045, 049 and 037 and I need to know if we have to include the N. L. 
outfalls. Thanks...Mark 

From: Austin,Deanna [mailto:ddaustin@deq.virginia.gov] 
Sent: Thursday, November 13, 2008 1:13 PM 
To: Hiltke, Mark F. 
Subject: RE: New Outfall Numbers for the Nancy Lee 

Did you already provide me the river depths at the three locations? 

Original Message 
From: Hiltke, Mark F. (Newport News) [mailto:Mark.F.Hiltke@ngc.com] 
Sent: Thu 11/13/2008 12:47 PM 
To: Austin,Deanna 
Cc: 
Subject: New Outfall Numbers for the Nancy Lee 

Hi Deanna 

I'm following up on some outstanding issues. We discussed assigning new outfall numbers for the Nancy Lee for the pier 
2, 3 and 6 steaming locations. The outstanding issue is whether the acute dilution ratio achieved from the last Cormix 
Modeling run can be applied to the other 3 steaming locations since the depth of the river is essentially identical. 30 feet 
was the river depth used for all outfalls in all previous modeling. NNS feels that re-modeling for the new locations would be 
redundant and unnecessary 

I appreciate you guidance in this matter. Thanks...Mark 

7/24/2009 

mailto:Mark.F.Hiltke@ngc.com
mailto:ddaustin@deq.virginia.gov
mailto:Mark.F.Hiltke@ngc.com


rage i or i 

Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Thursday, July 23, 2009 3:00 PM 

To: Austin,Deanna 

Cc: Thorn, Frank (Newport News) 

Subject: Outfall 073 

Deanna-
During our continued Outfall Mapping Study/Source Contribution Determination project we discovered that the stormwater drop 
inlets located within outfall 073 (area between drydocks 10 and 11) actually drain south into drydock #10. Outfall 024 represents 
the everyday drydock 10 and 11 discharge. Therefore, NGSB requests that the area formally known as outfall 073 be incorporated 
into outfall 024. Please eliminate 073 from the permit. 

M.F. Hiltke 
027 / EE 
4-4067 

7/24/2009 

mailto:Mark.F.Hiltke@ngc.com
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SPECIAL CONDITIONS RATIONA: 

ONLY THE CONDITIONS CHANGED DURING THIS MODIFICATION ARE ADDRESSED EV 
THIS SECTION 



VPDES PERMIT PROGRAM 
LIST OF SPECIAL CONDITIONS RATIONALE 

Name of Condition: 

B. Schedule of Compliance 

Rationale: In accordance with the VPDES Permit Regulation, 9 VAC 
25-31-250, and 40 CFR 122.47, the permit may, when appropriate, 
specify a schedule of compliance leading to compliance with the 
Clean Water Act, laws and regulations. 

C. OTHER REQUIREMENTS OR SPECIAL CONDITIONS 

3. Best Management Practices (BMPs) 

Rationale: The VPDES Permit Regulation, 9 VAC 25-31-220 K., and 40 CFR 
122.44 (k) allow BMPs for the control of toxic pollutants listed in 
Section 307 (a)(1), and hazardous substances listed in Section 311 of 
the Clean Water Act where numeric limits are infeasible or BMPs are 
needed to accomplish the purpose/intent of the law. 

The BMPs appearing in the draft permit are carried forward to the 
reissuance and are the minimum actions believed necessary to 
approach achieving compliance with the terms and conditions of this 
permit. 

BMP #28 was added to be consistent with all other shipyard permits 
within the region. It addresses in-water hull cleaning discharges, 
and, in part, the Uniform National Discharge Standards (UNDS). 

D. TOXICS MANAGENENT PROGRAM (TMP) 

Rationale: To determine the need for pollutant specific and/or 
whole effluent toxicity limits as may be required by the VPDES 
Permit Regulation, 9 VAC 25-31-220 D. and 40 CFR 122.44 (d). See 
Attachment 8 of this fact sheet for additional justification. 



ATTACHMENT 6 

TOXICS MONITORING/TOXICS REDUCTION/ 
WET LIMIT RATIONA] 



MEMORANDUM 

VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY 

TIDEWATER REGIONAL OFFICE 

5636 Southern Boulevard Virginia Beach. VA 23462 

SUBJECT: TMP language for Change for Northrop Grumman Shipbuilding (VA0004804) 

TO: File 

FROM: Deanna Austin 

DATE: 7/22/09 

COPIES: TRO File (PPP #382) 

Outfall 008 has been eliminated from the permit, therefore it shall be eliminated 
from the TMP section. 

Also, since the permit was open the amount of complete copies of the TMP reports 
that must be submitted was reduced to 1. EPA no longer wishes to receive copies 
of the TMP submittals. 

No changes were made to the toxicity screening section. 



P:.. TOXICS MANAGEMENT PROGRAM (TMP) 

1. Biological Monitoring 

a. In accordance with the schedule in E.2.below, the permittee shall conduct annual toxicity tests for 
the duration of the pennit. 
The pennittee shall collect a grab sample of final effluent from outfalls 002, 003, 013,019,021, 
024, 030, 032, 042, and 044 in accordance with the sampling methodology in Part I. A. of this 
permit. The grab samples for toxicity testing shall be taken at the same time as the monitoring for 
the outfall in Part l.A. of this permit. The tests to use are: 

For outfalls 003, 021,030, and 042: 

48 Hour Static Acute test using Americamysis bahia 

48 Hour Static Acute test using Cyprinodon variegatus 

For outfalls 002, 013, 019,024, 032, and 044: 

48 Hour Static Acute test using Americamysis bahia 

b. The acute tests shall be performed with a minimum of 5 dilutions, derived geometrically, for the 
calculation of a valid LC50. Express the results as TUa (Acute Toxic Units) by dividing 100/ LC50 
for reporting. 

Test procedures and reporting shall be in accordance with the WET testing methods cited in 40 
CFR 136.3. 

c. In the event that sampling of any of the outfalls is not possible due to the absence of effluent flow 
during a particular testing period, the permittee shall perfonn a make-up sample during the next 
testing period. 

d. The pennittee may provide additional samples to address data variability during the period of 
initial data generation. These data shall be reported and may be included in the evaluation of the 
effluent toxicity. Test procedures and reporting shall be in accordance with the WET testing 
methods cited in 40 CFR 136.3. 

e. The test dilutions shall be able to determine compliance with the following endpoints: 

(1) For outfall 002: Acute LC50 of 42% equivalent to a TUa of 2.4 

(2) For outfalls 013, 021, 024, and 032: Acute LC5oof 3.7% equivalent to a TUa of 27 

(3) For outfall 042: Acute LC50 of 37% equivalent to a TUa of 2.7 

(4) For all other outfalls: Acute LC50of 100% equivalent to a TUa of 1.0 

Reporting Schedule 

The pennittee shall report the results and supply one complete copy of the toxicity test reports to 
the Tidewater Regional Office in accordance with the schedule below. A complete report must 



contain a copy of all laboratory benchsheets, certificates of analysis, and all chains of custody. 
Attachment A must be submitted with each complete report. All data shall be submitted within 
60 days of the sample date. 

(a) 

(b) 

(c) 

(d) 

Conduct first annual TMP test for 
outfalls 003, 021, 030, and 042 using 
Americamvsis bahia and Cvorinodon 
variegatus. Conduct first annual TMP 
tests for outfalls 002, 013,019, 024, 032, 
and 044 using Americamvsis bahia. 

Submit results of all biological tests 

Conduct subsequent annual TMP tests 
for the outfalls listed above in (a) 

Submit subsequent annual biological 
tests 

By December 31, 2008 

Within 60 days of the 
sample date and no 
later than January 10, 
2009 

By December 31, 2009, 
2010, and 2011 

Within 60 days of the 
sample date and no 
later than January 10, 
2010, 2011 and 2012 



ATTACHMENT A 
V I R G I N I A DEPARTMENT OF ENVIRONMENTAL QUALITY 

TMP SUBMITTAL COVER SHEET 
T h i s f o r m s h a l l b e c o m p l e t e d f o r , a n d s u b m i t t e d w i t h , e a c h r e p o r t o f t o x i c i t y t e s t i n g . 

VPDES PERMIT NUMBER: VA0 0048 04 

FACILITY NAME: N e w p o r t News S h i p b u i l d i n g 

THIS REPORT SHALL CONTAIN THE FOLLOWING ITEMS 
COMPLETED CHAIN OF SAMPLE CUSTODY 
CERTIFICATE OF ANALYSIS(ES) 
COMPLETE REPORT OF TOXICITY TESTING 

FACILITY LOCATION: 4 1 0 1 W a s h i n g t o n Ave N e w p o r t News VA 2 3 6 0 7 

OUTFALL NUMBER ( c i r c l e o n e ) : 002 003 013 019 0 2 1 024 030 032 042 044 
058 068 0 7 1 0 9 7 127 1 5 1 812 819 8 2 3 904 9 1 5 954 956 994 

REPORTING PERIOD (ex : 2008 Annua l , 1 s t Q t r . 2008) : . 

SAMPLE TYPE ( c i r c l e one) : S t o r m w a t e r W a s t e w a t e r 

WASTEWATER SOURCE (S) ( i f p r o c e s s w a s t e w a t e r , p r o v i d e a b r i e f s o u r c e d e s c r i p t i o n ) : 

STORM EVENT INFORMATION ( i f a p p l i c a b l e ) : 

S a m p l e D a t e a n d T i m e o f C o l l e c t i o n : 

T i m e d i s c h a r g e b e g a n : 

S t o r m e v e n t m e a s u r e m e n t ( i n c h e s ) : 

T i m e b e t w e e n s a m p l i n g a n d 
l a s t m e a s u r a b l e s t o r m e v e n t (hours ) : 

ADDITIONAL INFORMATION: 
I f t h i s s a m p l e i s a m a k e - u p s a m p l e o r a r e t e s t , i n d i c a t e w h i c h c a t e g o r y o f t e s t a n d t h e 
r e p o r t i n g p e r i o d t h i s s u b m i t t a l a p p l i e s t o : 

R e p o r t T y p e : ( i . e . , makeup, r e t e s t , e t c . ) 

R e p o r t i n g P e r i o d : 

I f t h e r e q u i r e d TMP s a m p l e ( s ) w e r e n o t c o l l e c t e d p r o v i d e a r e a s o n / r a t i o n a l e : 

CERTIFICATION: 

I c e r t i f y under pena l ty of law tha t t h i s document and a l l a t tachments were prepared under my d i r e c t i o n or 
superv i s ion in accordance with a system designed t o assure t h a t q u a l i f i e d personnel p roper ly gather and evaluate 
the information submit ted. Based on my inqui ry of the person or persons who manage the system or those persons 
d i r e c t l y r e spons ib le for ga ther ing the information, the information submit ted i s t o the bes t of my knowledge and 
be l i e f , t r u e , accu ra t e , and complete. I am aware t ha t the re a re s i g n i f i c a n t p e n a l t i e s for submitt ing fa l se 
information inc lud ing the p o s s i b i l i t y of f ine and imprisonment for knowing v i o l a t i o n s . See 18 U.S.C. §1001 and 
33 U.S.C. §1319. (Pena l t i e s under these s t a t u t e s may include f ines up t o $10,000 and or maximum imprisonment of 
between 6 months and '5 y e a r s . ) 

S i g n a t u r e , p r i n t e d name and t i t l e of P r i n c i p a l O f f i c e r o r A u t h o r i z e d Agent / Date 



ATTACHMENT 7 

TABLE III(a) AND TAB 
CHANGE SHEETS 

111(b) -



TABLE III(a) 

VPDES PERMIT PROGRAM 
Permit Processing Change Sheet 

1. Effluent Limits and Monitoring Schedule: (List any changes FROM PREVIOUS PERMIT and give a brief rationale for 
the 

: OUTFALL 
NUMBER . : 

003 

Oil 

019 

changes). 

:• PARAMETER 7 
CHANGED ' 

Copper (TR) 
Zinc (TR) 

Copper (D) 
Zinc (D) 

ALL 
PARAMETERS 

Copper (TR) 
Zinc (TR) 

Copper (D) 
Zinc (D) 

.MONITOR:iNG;::LIMITS CHANGED . 
FROM ::/̂ :TO •; 

1/3M / No monitoring for 
total recoverable Cu and 
Zn 

No monitoring/ 1/3M 

OUTFALL ELIMINATED FROM 
PERMIT 

1/3M / No monitoring for 
total recoverable Cu and 
Zn 

No monitoring/ 1/3M 

:: EFFLUENT-: LIMITS : CHANGED 
FROM: '/.7T0y-;'; 

16 ug/L / No limit 
153 ug/L / No limit 

30 ug/L / No limit 
188 ug/L / No limit 

::: RATIONALE::-:. 

VIMS dye study mixing 
analysis and a metals 
translator study submitted 
by NGS and approved by DEQ. 
No limit needed with mix. 

Monitoring was added 1/3M to 
ensure water quality 
standards are being met. If 
monitoring shows no issues 
with WQS, a reduction in 
frequency can be made at 
reissuance. 

Discharges eliminated. Both 
the cooling water and the 
basement sump discharges 
have been routed to HRSD. 
The routing took place in 
2007. 

VIMS dye study mixing 
analysis and a metals 
translator study submitted 
by NGS and approved by DEQ. 
No limit needed with mix. 

Monitoring was added 1/3M to 
ensure water quality 
standards are being met. 
The frequency of 1/3M was 
chosen based on BPJ since 
the mix for this outfall 
smaller than others and 
there is a need to ensure 
that standards are being 
protected even with the mix 
in place. 

. DATE. & 
INITIAL::.;' 

5/6/09 
DDA 

5/6/09 
DDA 

5/13/09 
DDA 



: OUTFALL 
: -NUMBER 
005 

020 

026 

030 

013 024 
027 
and 
021 
and 
041 

PARAMETER . ::; 
CHANGED 

Zinc (TR) 

Copper (TR) 

Copper (D) 

Copper (TR) 

Copper (D) 

Copper (TR) 

Copper (D) 

Total 
Phosphorus 

^MONITORING:LIMITS CHANGED 
•- /FROM. / :T0- ' 

1/3M / No monitoring 

No monitoring/ 1/3M 

1/3M / No monitoring 

No monitoring / 1/3M 

1/3M / No monitoring 

No monitoring/ 1/3M 

l/Year / No monitoring 

EFFLUENT .•LIMITS;. CHANGED . 
' •"' .FR0M;:/;:T0: .'. 

1188 ug/L / 1335 ug/L 

87 ug/L / NL 

24 ug/L / NL 

19 ug/L / NL 

2.0 mg/L / NL 

. :•;•.:::;::;;•:•:•. RATIONALE ; 

A metals translator study 
for this outfall was 
submitted by NGS and 
approved by DEQ central 
office. 
VIMS dye study mixing 
analysis submitted by NGS 
and approved by DEQ. No 
limit needed with mix. 
Dissolved monitoring will 
continue to ensure WQS. 

VIMS dye study mixing 
analysis and a metals 
translator study submitted 
by NGS and approved by DEQ. 
No limit needed with mix. 
Dissolved Cu monitoring 
added to ensure water 
quality standards are being 
protected. 

VIMS dye study mixing 
analysis and a metals 
translator study submitted 
by NGS and approved by DEQ. 
No limit needed with mix. 
Dissolved Cu monitoring 
added to ensure water 
quality standards are being 
protected 
The total phosphorus limit 
and monitoring was removed 
based upon information that 
the shipyard has no sources 
of phosphorus at these 
outfalls. Also DEQ nutrient 
enriched waters policy was 
altered to not include these 
types of discharges. BPJ 
and agency decision is used 
to remove the TP limit. 

DATE. &; 

INITIAL. 

5/13/09 
DDA 

5/13/09 
DDA 

5/13/09 
DDA 

5/13/09 
DDA 

5/14/09 
DDA 



OUTFALL : 
NUMBER. ". 

084 

037 

008 

;::: PARAMETER .-. 
.::; CHANGED '••;;.•,'•; 

Copper (TR) 

Copper (D) 

Copper (TR) 

Zinc .(TR) 

Copper (D) 

Zinc (D) 

All 
Parameters 

MONITORING LIMITS CHANGED . 
: FROM / T O 

1/Year / No Monitoring 

No Monitoring / 1/Year 

1/3M / No monitoring 
1/3M / No monitoring 

No Monitoring / 1/3M 

No Monitoring / 1/3M 

No Monitoring 

EFFLUENT: :LIMITS:;;CHANGED 
•/.FROM ::/:;;TO:•',.. 

19 ug/L / NL 

21 ug/L / NL 
207 ug/L / NL 

.RATIONALE/: 

Approved CORMIX model 
submitted by NGS on 2/3/09 
and approved by DEQ CO on 
2/23/09. With new mix and 
data collected during this 
permit term, no limits are 
needed. Additionally this 
outfall has an approved 
metals translator. 
Additionally the steam 
condensate that is left is 
less than 10% of the 
originally listed 
discharges. Dissolved 
monitoring will continue to 
ensure WQS. 

Approved CORMIX Model 
submitted by NGS on 2/3/09 
and approved by DEQ CO on 
2/23/09. With new mix, no 
limits are needed, however, 
monitoring will continue to 
ensure water quality 
standards are being met. 

All process wastewaters have 
been removed and the drop 
inlets that are were in the 
area of outfall 008 were 
found to be within the 
drainage area of 064-Source 
contribution study performed 
by NGS. 

DATE ;&.:.:''•'• 

INITIAL;.; . 

6/18/09 
DDA 

5/14/09 
DDA 

5/21/09 
DDA 



OUTFALL . 
NUMBER : 

162, 
164, 
166 

163, 
165, 
167 

009 

132 and 
133 

140, 
142, 
and 144 

134 

• PARAMETER 
CHANGED. 

Flow, pH, 
Temp, Copper 
(d) net 

Flow pH Temp 
Copper (D) 
Zinc (D) 

All 
parameters 

All 
parameters 

Flow, pH, 
TSS, TPH, 
Cu(d), Zn(d) 

-MONITORING. LIMITS CHANGED 
FROM / T O 

1/3 M -These are new 
outfalls 

No monitoring 

No monitoring 

No monitoring/ 1/Year 

All parameters changed to 
I/Year-Some were 1/6M 

EFFLUENT,.LIMITS': .CHANGED 
. ... .FROM. /; TO / . 

. . RATIONALES 

T h e s e are new outfalls and 
are the same as outfalls 041 
and 042 for the Nancy Lee 
Barge. The Nancy Lee can be 
moved to these three 
additional locations 

throughout the yard. NGS 
submitted info that provides 
the same mix for the three 
locations as the mix for 
outfalls 041/042. 

All industrial wastewater 
contributions have been 
removed from this outfall 
and this outfall now 
discharges only stormwater. 
Info provided in the source 
contribution study. 

All industrial wastewater 
contributions have been 
removed from this outfall 
and this outfall now 
discharges only stormwater. 
Info provided in an email on 
5/27/09 and confirmed 
through site visit on 
5/27/09. 

Additional outfalls added to 
allow flexibility on which 
to sample based on where 
activity is taking place at 
the warehouses. Activity 
has been significantly 
decreased therefore 
monitoring is reduced to 
1/Y. Also outfall 134 has 
been moved to be represented 
by 14 0, 142 or 144. 

: DATE/Sc/ 
INITIAL 

5/21/09 
DDA 

5/21/09 
DDA 

6/1/09 
DDA 

6/1/09 
DDA 



OUTFALL;: 
; NUMBER 

056 and 
119 

123 

112 

: -PARAMETER :• --A 
./.CHANGED 

All 
parameters 

All 
parameters 

Zn (TR) 

Zn (D) 

MONITORING LIMITS CHANGED' 
FROM / TO 

1/Year / No monitoring 

1/Year / No monitoring 

1/Year / No monitoring 

No monitoring / 1 Year 

EFFLUENT^LIMITS : :CHANGED • 
FROM 7 TO y 

180 ug/L / NL 

. •:.: :RA1 lONALE:: 

All industrial wastewater 
contributions have been 
removed from this outfall 
and this outfall now 
discharges only stormwater. 
956 and 819 already exist as 
stormwater outfalls for 
these industrial outfalls 
and will remain numbered as 
956 and 819. 

All industrial wastewater 
contributions have been 
removed from this outfall. 
This outfall does discharge 
non-industrial AC condensate 
and stormwater and is listed 
in the permit as 823. 
Stormwater monitoring will 
continue at 823. 

Steam condensate is <10% of 
the original flow for which 
the zinc limit was 
calculated. NGS confirmed 
with a Zn sample on 5/27/09 
that showed <50 ug/l Zn. 
The zinc limit was removed. 

.. DATE &/;: 

INITIAL 

6/4/09 
DDA 

6/18/09 
DDA 

6/22/09 
DDA 



OTHER CHANGES: 

Removed Cooling tower blowdown from outfall 094 
and added Ogontz valve discharges and drinking 
fountain discharges to outfall 094 

Added Air compressor condensate from B-4730 and 
steam condensate to outfall 094 

Removed air compressor cooling water from 
outfall 112 and added steam condensate to 
outfall 112. 
Added AC condensate to outfall 112 

Added pipe flushing discharges to the graving 
drydocks-outfalls 013, 017, 024, 027, 032 and 
034 

Outfall 009 converted to a stormwater only 
outfall. 

Added Ogontz valve discharge and ice machine 
condensate to outfall 003 
Added AC condensate from building 17 to outfall 
003 

Removed cooling tower blowdown from building 550 
that discharge to outfall 030 

Removed non-contact cooling water from portable 
compressor equipment from outfalls 084 and 123. 

Added steam condensate discharge to outfall 084. 

Added groundwater relief discharges to outfalls 
037 and 038. 

Added deionized test water from building 161 to 
outfall 019 

Added drinking fountain discharge to outfall 
026. 

RATIONALE; ,. x. • . •/,'' 

Per the modification request. 

Per the source contribution study final report. 

Per the modification request. 

Per email request received 7/30/09. 

Discharge is taking place at the drydocks and needed to 
be addressed as a permitted discharge 

All industrial discharges have been eliminated. 

Per the modification request. 

Per the source contribution study. 

This discharge has been routed to HRSD. 

This discharge has been eliminated throughout the 
shipyard. Per the modification request. 

Per the modification request. 

This water comes from the side walls of drydock 4. Per 
the modification request. 

Per the modification request. 

Per the modification request. 

::DATE: :SC. : 

•..INITIAL 
4/23/09 
DDA 

5/6/09 
DDA 

5/6/09 
DDA 

5/21/09 

DDA 
5/21/09 
DDA 

5/21/09 
DDA 

6/1/09 
DDA 

6/1/09 
DDA 
6/1/09 
DDA 

6/1/09 
DDA 

6/1/09 
DDA 



•OTHER CHANGES: 

Added hydrostatic testing of water hose 
discharge to outfall 021. 

Added river cooling water to outfalls 015 and 
112 . 

Outfalls 132, 133, 154, 155, 156, and 157 have 
been now labeled stormwater not associated with 
industrial activity. 

Added cooling tower overflow from building 556, 
furnace discharge and Ogontz valve discharge to 
outfall 030 

Added Ogontz valve discharges to outfall 020. 

Removed air conditioning cooling water and 
hydrostatic test water from outfall 005. 

Added non-contact cooling water for outfall 005 

Removed AC condensate from outfalls 037 and 038 

Added outfall 064 to the list of outfalls with 
industrially related stormwater. 

Changed schedule of compliance to include only 
the outfalls left with limits that go into 
effect in 2011 

Removed outfall 008 from the TMP section. 

RATIONALE: •; • 

Per the modification request. 

Per the modification request. Additional info received 
in email dated 6/1/09. 

The area surrounding these outfalls has been converted 
from warehousing to parking lots. 

Per the source contribution study received 2/11/09. 

Per the source contribution study received 2/11/09. 

Both per the source contribution study received 2/11/09. 
There was a misinterpretation during the last permit 
application. The hydrostatic test water was actually 
the now-added non-contact cooling water for the heat 
exchanger of a hydraulic test stand machine. 

037-per the source contribution study received 2/11/09. 
038-per email received 6/22/09. 

Added due to the stormwater in the drainage area for 
outfall 008 being incorporated into outfall 064 

All outfalls under the two year schedule of compliance 
have been modeled/mixed/metals translators and no longer 
will have limits to go into effect in 10/09. 
Only outfalls 005, 049, 054, and 094 remain under the 4 
year schedule of compliance with limits taking effect in 
10/11. 

Outfall 008 has been eliminated; therefore there is no 
industrial wastewater that requires a TMP. 

..DATE & • 
/INITIAL:// 

6/1/09 
DDA 

6/1/09 
DDA 

6/1/09 
DDA 

6/1/09 
DDA 

6/4/09 
DDA 
6/4/09 
DDA 

6/22/09 
DDA 

6/22/09 
DDA 

6/23/09 
DDA 

6/23/09 
DDA 



OTHER CHANGES.:; 

Facility Name Change 

Added BMP 28 concerning Uniform National 
Discharge Standards. 

Removed outfall 073. 

Added stormwater to the graving dock outfalls. 
Outfalls 013, 017, 024, 027, 032, and 034. 

. RATIONALE :/: • . 

The facility name was changed from Newport News 
Shipbuilding and Drydock Company to Northrop Grumman 
Shipbuilding, Inc. The effective date was 12/2/08 and 
the name change request was received 2/9/09. The request 
was held since the modification was going to be done in 
2009. 

This was done to keep consistency among the shipyard 
permits with the tidewater Region. 

This outfall was found not to exist. See email dated 
7/21/09. 

Stormwater has always discharged from these outfalls. 
Now addressed as a type of discharge. 

'•DATE & /;; 
INITIAL/ • 

6/23/09 
DDA 

7/23/09 
DDA 

7/21/09 
DDA 
7/22/09 
DDA 



TABLE 111(b) 

VPDES PERMIT PROGRAM 
Permit Processing Change Sheet 

1. Effluent Limits and Monitoring Schedule: (List any changes MADE DURING PERMIT PROCESS and give a brief rationale 
for the changes). 

: OUTFALL 
NUMBER 

PARAMETER / 
CHANGED 

^MONITORING LIMITS CHANGED" 
FROM /' TO 

EFFLUENT LIMITS.CHANGED: 
FROM ./TO 

,;,:;. X-RAtipNALE.:..; ;DATE & . 
INITIAL . 

•:OTHER CHANGES FROM: 

Added pipe flushing discharge as a process wastewater 
type for outfall 044 

Removed outfall 161 from the permit. 

/RATIONALE.:;:; 

To match the rest of the graving docks/drydocks. 

Per email dated 8/17/09. This outfall is no 
longer in use. Equipment has been dismantled. 

1 

• ' - . . . . ' : - . : 

DATE, & . . 
INITIAL : 

DDA 
8/18/09 
DDA 

8/18/09 



ATTACHMENT 8 

EPA PERMIT CHECKLIST 



State "Transmittal Checklist" to Assist in Targeting 
Municipal and Industrial Individual NPDES Draft Permits for Review 

Part I. State Draft Permit Submission Checklist 

In accordance with the MOA established between the Commonwealth of Virginia and the United States 
Environmental Protection Agency, Region III, the Commonwealth submits the following draft National 
Pollutant Discharge Elimination System (NPDES) permit for Agency review and concurrence. 

Facility Name: 

NPDES Permit Number: 

Permit Writer Name: 

Date: 

Major [X] 

Newport News Shipbuilding and Drydock Company 

VA0004804 

Deanna Austin 

7/22/09 

Minor [ ] Industrial [ X ] Municipal [ ] 

l.A. Draft Permit Package Submittal Includes: 

1. Permit Application? (This is a modification) 

2. Complete Draft Permit (for renewal or first time permit - entire permit, 
including boilerplate information)? 

3. Copy of Public Notice? 

4. Complete Fact Sheet? 

5. A Priority Pollutant Screening to determine parameters of concern? 

6. A Reasonable Potential analysis showing calculated WQBELs? 

7. Dissolved Oxygen calculations? 

8. Whole Effluent Toxicity Test summary and analysis? 

9. Permit Rating Sheet for new or modified industrial facilities? 

Yes 

X 

X 

X 

X 

X 

X 

No 

X 

N/A 

X 

X 

• I . B . P e r m i t / F a c i l i t y C h a r a c t e r i s t i c s 

1. Is this a new, or currently unpermitted facility? 

2. Are all permissible outfalls (including combined sewer overflow points, non-
process water and storm water) from the facility properly identified and 
authorized in the permit? 

3. Does the fact sheet or permit contain a description of the wastewater 
treatment process? 

Yes 

X 

X 

No 

X 

N/A 



I . B . P e r m i t / F a c i l i t y C h a r a c t e r i s t i c s - con t . 

4. Does the review of PCS/DMR data for at least the last 3 years indicate 
significant non-compliance with the existing permit? 

5. Has there been any change in streamflow characteristics since the last permit 
was developed? 

6. Does the peimit allow the discharge of new or increased loadings of any 
pollutants? 

7. Does the fact sheet or permit provide a description of the receiving water 
body(s) to which the facility discharges, including information on low/critical 
flow conditions and designated/existing uses? 

8. Does the facility discharge to a 303(d) listed water? 

a. Has a TMDL been developed and approved by EPA for the impaired water? 

b. Does the record indicate that the TMDL development is on the State priority 
list and will most likely be developed within the life of the permit? 

c. Does the facility discharge a pollutant of concern identified in the TMDL or 
303(d) listed water? 

9. Have any limits been removed, or are any limits less stringent, than those in 
the current permit? 

10. Does the permit authorize discharges of storm water? 

11. Has the facility substantially enlarged or altered its operation or substantially 
increased its flow or production? 

12. Are there any production-based, technology-based effluent limits in the 
permit? 

13. Do any water quality-based effluent limit calculations differ from the State's 
standard policies or procedures? 

14. Are any WQBELs based on an interpretation of narrative criteria? 

15. Does the permit incorporate any variances or other exceptions to the State's 
standards or regulations? 

16. Does the permit contain a compliance schedule for any limit or condition? 

17. Is there a potential impact to endangered/threatened species or their habitat 
by the facility's discharge(s)? 

18. Have impacts from the discharge(s) at downstream potable water supplies 
been evaluated? 

19. Is there any indication that there is significant public interest in the permit 
action proposed for this facility? 

20. Have previous permit, application, and fact sheet been examined? 

Yes 

X 

X 

X 

X 

X 

X 

No 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

N/A 

X 



Part II. NPDES Draft Permit Checklist 

Region III NPDES Permit Quality Checklist - for POTWs 
(To be completed and included in the record only for POTWs) 

I I . A . Permit Cover Page /Admin is t ra t i on 

1. Does the fact sheet or permit describe the physical location of the facility, 
including latitude and longitude (not necessarily on permit cover page)? 

2. Does the permit contain specific authorization-to-discharge information (from 
where to where, by whom)? 

Yes No N/A 

I I . B . E f f l u e n t L i m i t s - General Elements 

1. Does the fact sheet describe the basis of final limits in the permit (e.g., that a 
comparison of technology and water quality-based limits was performed, and 
the most stringent limit selected)? 

2. Does the fact sheet discuss whether "antibacksliding" provisions were met for 
any limits that are less stringent than those in the previous NPDES permit? 

Yes No N/A 

.. Z. ;/ 

II.C. Technology-Based Effluent Limits (POTWs) 

1. Does the permit contain numeric limits for ALL of the following: BOD (or 
alternative, e.g., CBOD, COD, TOC), TSS, and pH? 

2. Does the permit require at least 85% removal for BOD (or BOD alternative) 
and TSS (or 65% for equivalent to secondary) consistent with 40 CFR Part 
133? 

a. If no, does the record indicate that application of WQBELs, or some other 
means, results in more stringent requirements than 85% removal or that an 
exception consistent with 40 CFR 133.103 has been approved? 

3. Are technology-based permit limits expressed in the appropriate units of 
measure (e.g., concentration, mass, SU)? 

4. Are permit limits for BOD and TSS expressed in terms of both long term (e.g., 
average monthly) and short term (e.g., average weekly) limits? 

5. Are any concentration limitations in the permit less stringent than the 
secondary treatment requirements (30 mg/l BODS and TSS for a 30-day 
average and 45 mg/l BOD5 and TSS for a 7-day average)? 

a. If yes, does the record provide a justification (e.g., waste stabilization pond, 
trickling filter, etc.) for the alternate limitations? 

Yes No N/A 

':•; . . , ''A 
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I I . D . Water Qua l i t y -Based E f f l u e n t L i m i t s 

1. Does the permit include appropriate limitations consistent with 40 CFR 
122.44(d) covering State narrative and numeric criteria for water quality? 

2. Does the fact sheet indicate that any WQBELs were derived from a completed 
and EPA approved TMDL? 

II.D. Water Quality-Based Effluent Limits - cont. 

Yes 

Yes 

No 

No 

N/A 

N/A 



3. Does the fact sheet provide effluent characteristics for each outfall? 

4. Does the fact sheet document that a "reasonable potential" evaluation was 
performed? 

a. If yes, does the fact sheet indicate that the "reasonable potential" evaluation 
was performed in accordance with the State's approved procedures? 

b. Does the fact sheet describe the basis for allowing or disallowing in-stream 
dilution or a mixing zone? 

c. Does the fact sheet present WLA calculation procedures for all pollutants 
that were found to have "reasonable potential"? 

d. Does the fact sheet indicate that the "reasonable potential" and WLA 
calculations accounted for contributions from upstream sources (i.e., do 
calculations include ambient/background concentrations)? 

e. Does the permit contain numeric effluent limits for all pollutants for which 
"reasonable potential" was determined? 

5. Are all final WQBELs in the permit consistent with the justification and/or 
documentation provided in the fact sheet? 

6. For all final WQBELs, are BOTH long-term AND short-term effluent limits 
established? 

7. Are WQBELs expressed in the permit using appropriate units of measure 
(e.g., mass, concentration)? 

8. Does the record indicate that an "antidegradation" review was performed in 
accordance with the State's approved antidegradation policy? 

I I . E. M o n i t o r i n g and Repor t ing Requirements 

1. Does the permit require at least annual monitoring for all limited parameters 
and other monitoring as required by State and Federal regulations? 

a. If no, does the fact sheet indicate that the facility applied for and was 
granted a monitoring waiver, AND, does the permit specifically incorporate 
this waiver? 

2. Does the permit identify the physical location where monitoring is to be 
performed for each outfall? 

3. Does the permit require at least annual influent monitoring for BOD (or BOD 
alternative) and TSS to assess compliance with applicable percent removal 
requirements? 

4. Does the permit require testing for Whole Effluent Toxicity? 
" • 

I I . F . Spec ia l Cond i t ions 

1. Does the permit include appropriate biosolids use/disposal requirements? 

2. Does the permit include appropriate storm water program requirements? 

M.F. Special Conditions - cont. 

3. If the permit contains compliance schedule(s), are they consistent with 
statutory and regulatory deadlines and requirements? 

• ' • ' : • • / ; 

• ' : • • • : -

Yes No N/A 

• • ' " : ; • 

Yes No N/A 

Yes No N/A 



4. Are other special conditions (e.g., ambient sampling, mixing studies, TIE/TRE, 
BMPs, special studies) consistent with CWA and NPDES regulations? 

5. Does the permit allow/authorize discharge of sanitary sewage from points 
other than the POTW outfall(s) or CSO outfalls [i.e., Sanitary Sewer Overflows 
(SSOs) or treatment plant bypasses]? 

6. Does the permit authorize discharges from Combined Sewer Overflows 
(CSOs)? 

a. Does the permit require implementation of the "Nine Minimum Controls"? 

b. Does the permit require development and implementation of a "Long Term 
Control Plan"? 

c. Does the permit require monitoring and reporting for CSO events? 

7. Does the permit include appropriate Pretreatment Program requirements? 

I I . G . Standard Cond i t ions 

1. Does the permit contain all 40 CFR 122.41 standard conditions or the State 
equivalent (or more stringent) conditions? 

Yes No N/A 

%77\ 

List of Standard Conditions - 40 CFR 122.41 

Duty to comply Property rights Reporting Requirements 
Duty to reapply Duty to provide information Planned change 
Need to halt or reduce activity Inspections and entry Anticipated noncompliance 

not a defense Monitoring and records Transfers 
Duty to mitigate Signatory requirement Monitoring reports 
Proper O & M Bypass Compliance schedules 
Permit actions Upset 24-Hour reporting 

Other non-compliance 

2. Does the permit contain the additional standard condition (or the State 
equivalent or more stringent conditions) for POTWs regarding notification of 
new introduction of pollutants and new industrial users [40 CFR 122.42(b)]? 

: v : • ' 



Part II. NPDES Draft Permit Checklist 

Region III NPDES Permit Quality Review Checklist - For Non-Municipals 
(To be completed and included in the record for all non-POTWs) 

I I . A . P e r m i t Cover P a g e / A d m i n i s t r a t i o n 

1. Does the fact sheet or permit describe the physical location of the facility, 
including latitude and longitude (not necessarily on permit cover page)? 

2. Does the permit contain specific authorization-to-discharge information (from 
where to where, by whom)? 

Yes 

X 

X 

No N/A 

I I . B . E f f l u e n t L i m i t s - G e n e r a l E l emen ts 

1. Does the fact sheet describe the basis of final limits in the permit (e.g., that a 
comparison of technology and water quality-based limits was performed, and 
the most stringent limit selected)? 

2. Does the fact sheet discuss whether "antibacksliding" provisions were met for 
any limits that are less stringent than those in the previous NPDES permit? 

Yes 

X 

X 

No N/A 

... -s. 

II.C. Technology-Based Effluent Limits (Effluent Guidelines & BPJ) 

1. Is the facility subject to a national effluent limitations guideline (ELG)? 

a. If yes, does the record adequately document the categorization process, 
including an evaluation of whether the facility is a new source or an existing 
source? 

b. If no, does the record indicate that a technology-based analysis based on 
Best Professional Judgment (BPJ) was used for all pollutants of concern 
discharged at treatable concentrations? 

2. For all limits developed based on BPJ, does the record indicate that the limits 
are consistent with the criteria established at 40 CFR 125.3(d)? 

3. Does the fact sheet adequately document the calculations used to develop 
both ELG and /or BPJ technology-based effluent limits? 

4. For all limits that are based on production or flow, does the record indicate 
that the calculations are based on a "reasonable measure of ACTUAL 
production" for the facility (not design)? 

5. Does the permit contain "tiered" limits that reflect projected increases in 
production or flow? 

a. If yes, does the permit require the facility to notify the permitting authority 
when alternate levels of production or flow are attained? 

6. Are technology-based permit limits expressed in appropriate units of measure 
(e.g., concentration, mass, SU)? 

Yes 

X 

X 

X 

X 

No 

X 

X 

N/A 

' .A- h . 

X 
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X 

•• - . - V ' 

X 



II.C. Technology-Based Effluent Limits (Effluent Guidelines & BPJ) - cont. 

7. Are all technology-based limits expressed in terms of both maximum daily, 
weekly average, and/or monthly average limits? 

8. Are any final limits less stringent than required by applicable effluent 
limitations guidelines or BPJ? 

Yes No 

X 

X 

N/A 

. • 

I I . D . Water Qua l i t y -Based E f f l u e n t L i m i t s 

1. Does the permit include appropriate limitations consistent with 40 CFR 
122.44(d) covering State narrative and numeric criteria for water quality? 

2. Does the record indicate that any WQBELs were derived from a completed 
and EPA approved TMDL? 

3. Does the fact sheet provide effluent characteristics for each outfall? 

4. Does the fact sheet document that a "reasonable potential" evaluation, was 
performed? 

a. If yes, does the fact sheet indicate that the "reasonable potential" evaluation 
was performed in accordance with the State's approved procedures? 

b. Does the fact sheet describe the basis for allowing or disallowing in-stream 
dilution or a mixing zone? 

c. Does the fact sheet present WLA calculation procedures for all pollutants 
that were found to have "reasonable potential"? 

d. Does the fact sheet indicate that the "reasonable potential" and WLA 
calculations accounted for contributions from upstream sources (i.e., do 
calculations include ambient/background concentrations where data are 
available)? 

e. Does the permit contain numeric effluent limits for all pollutants for which 
"reasonable potential" was determined? 

5. Are all final WQBELs in the permit consistent with the justification and/or 
documentation provided in the fact sheet? 

6. For all final WQBELs, are BOTH long-term (e.g., average monthly) AND 
short-term (e.g., maximum daily, weekly average, instantaneous) effluent 
limits established? 

7. Are WQBELs expressed in the permit using appropriate units of measure 
(e.g., mass, concentration)? 

8. Does the fact sheet indicate that an "antidegradation" review was performed 
in accordance with the State's approved antidegradation policy? 

Yes 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

No 

X 

X 

X 

N/A 

:"!' :'""--.-.:-; 



I I . E . M o n i t o r i n g and Repor t ing Requirements 

1. Does the permit require at least annual monitoring for all limited parameters? 

a. If no, does the fact sheet indicate that the facility applied for and was 
granted a monitoring waiver, AND, does the permit specifically incorporate 
this waiver? 

2. Does the permit identify the physical location where monitoring is to be 
performed for each outfall? 

3. Does the permit require testing for Whole Effluent Toxicity in accordance with 
the State's standard practices? 

Yes 

X 

X 

X 

No N/A 

• / / : • / - / 

I I . F . Spec ia l Cond i t ions 

1. Does the permit require development and implementation of a Best 
Management Practices (BMP) plan or site-specific BMPs? 

a. If yes, does the permit adequately incorporate and require compliance with 
the BMPs? 

2. If the permit contains compliance schedule(s), are they consistent with 
statutory and regulatory deadlines and requirements? 

3. Are other special conditions (e.g., ambient sampling, mixing studies, TIE/TRE, 
BMPs, special studies) consistent with CWA and NPDES regulations? 

Yes 

X 

X 

X 

X 

No N/A 

I I . G . Standard Cond i t ions 

1. Does the permit contain all 40 CFR 122.41 standard conditions or the State 
equivalent (or more stringent) conditions? 

Yes 

X 

No N/A 

- . : . . : . " . : - . 0 • 

List of Standard Conditions - 40 CFR 122.41 

Duty to comply Property rights Reporting Requirements 
Duty to reapply Duty to provide information Planned change 
Need to halt or reduce activity Inspections and entry Anticipated noncompliance 

not a defense Monitoring and records Transfers 
Duty to mitigate Signatory requirement Monitoring reports 
Proper O & M Bypass Compliance schedules 
Permit actions Upset 24-Hour reporting 

Other non-compliance 

2. Does the permit contain the additional standard condition (or the State 
equivalent or more stringent conditions) for existing non-municipal dischargers 
regarding pollutant notification levels [40 CFR 122.42(a)]? 

X 



Part I I I . Signature Page 

Based on a review of the data and other information submitted by the permit applicant, and the draft permit and 
other administrative records generated by the Department/Division and/or made available to the 
Department/Division, the information provided on this checklist is accurate and complete, to the best of my 
knowledge. 

Name 

Title 

Signature 

Date 

Deanna Dodson Austin 

Environmental Engineer Sr. 
^ ^ 

7/23/09 



ATTACHMENT 9 

CHRONOLOGY SHE: 



Chronology Friday, July 24, 2009 

Facility Name: Northrop Grumman Shipbuilding Incorporated VA 0004804 

Event 

FS/SOB draft permit sent to State 
Agencies (list i: 

VMRC concurrence on draft permit: 

Application fee deposited: 

Application Administratively complete: 

Application received at RO 1st time: 

Application totally / technically complete: 

App sent to State Agencies (list in 
comment field): 

Comments rec'vd from State Agencies on 
App: 

Riparian owner list received: 

local gov't notified of receipt of app. 
(Iss/Mod): 

Riparian landowners notified (Iss.Mod): 

Site visit: 

Draft permit developed: 

Site inspection report: 

Permit expires: 

Date 

— 

— 

— 3/27/2009 

— 4/1/2009 

— 4/1/2009 

— 4/1/2009 

— 4/21/2009 

— 5/1/2009 

— 5/8/2009 

— 5/11/2009 

— 5/11/2009 

— 5/27/2009 

— 7/23/2009 

— 7/23/2009 

— 10/15/2012 

Comment 

NA-none requested 

NA-draft not requested. 

Modification Request 

Sent to VDH, DSS, and VMRC 

Comments received from DSS, Comments from VDH received on 4/28/09. 
No response from VMRC-DSS did not have objections to the discharge. 

Riparian owner information gathered from NGS. 

Included as part of the FS 

Page 1 



VIMS DYE STUDY AND 
APPROVAL 

METALS TRANSLATOR STUDY 
AND APPROVAL 

2009 Modification VA0004804 
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Austin,Deanna 

From: Brockenbrough.Allan 

Sent: Wednesday, April 15, 2009 12:18 PM 

To: Austin,Deanna 

Cc: Hiltke, Mark F. (Newport News) 

Subject: Northrop Grumman 

Attachments: Northrop Grumman Mixing Review.pdf 

Deanna-

Attached is the final memo on the Northrop Grumman dye studies performed by VIMS (Outfalls 020, 084, 
019, 026 and 003) as well as the mixing calculation performed by Whitman Requardt for Outfall 030. Note 
that my recommendation for Outfall 019 is different from what I previously sent you. Let me know of any 
questions. 

Regards, 

Allan 

Allan Brockenbrough, II. P.E. 
DEQ - Office of Water Permits and Compliance Assistance 
PO Box 1105 
Richmond, VA 23218 
(804)698-4147 
(804) 698-4032 (fax) 

7/24/2009 



COMMONWEALTH OF VIRGINIA 
Department of Environmental Quality 

Office of Water Permit Programs and Compliance Assistance 

Subject: Northrop Grumman Newport News Shipbuilding Mixing Studies 

To: Deanna Austin, TRO 

From: Allan Brockenbrough, OWPP 

Date: April 15, 2009 

I have reviewed the final report prepared by VIMS documenting the dye studies perfonned at the 
Northrop Grumman Newport News Shipbuilding facility last year. The report is entitled Rhodamine WT 
Dye Field Studies in Support of Discharge Dilution Evaluations for Selected Northrop Grumman Newport 
News Shipbuilding Outfalls and is dated January 12. 2009. 

The study included the introduction of Rhodamine dye over a 12 hour period into five different outfalls. 
Dye concentrations were measured in a mixing chamber, at the outfall and at three locations in the 
receiving stream. Samples were taken prior to introduction of the dye, during the 12-hour dye 
introduction period and for 24 hours after the dye introduction was stopped. Samples were collected 
using ISCO samplers and analyzed in the VIMS laboratory. In situ measurements were also made using 
YSI datasondes. Dye concentrations in the effluent mixing chambers were then compared to 
concentrations at the outfall to establish mixing ratios that occur due to tidal action in the outfall pipe. 

The dye studies were performed in response to concerns that previously performed CORMIX analyses did 
not adequately account for tidal mixing in the outfall pipe. The outfall numbers and the previously 
established mixing ratios are listed below in Table 1. 

Table 1 
Previously Established IV 

Outfall No. 
020 
084 
019 
026 
003 

Previous 
Ratio 
14.8 
2.0 
3.2 
2.6 
1.7 

Basis 
CORMIX 

DEQ default 
CORMIX 
CORMIX 
CORMIX 

ixing Ratios 

Document 
6/8/06 DEQ Memorandum 
N/A 
6/19/07 DEQ email 
6/19/07 DEQ email 
1/4/06 DEQ memorandum 

The ratios in Table 1 represent instream mixing ratios at the edge of the allocated impact zone. There are 
numerous differences in the conditions under which the dye studies were perfonned and the critical 
conditions that we typically use to establish effluent mixing. These differences make it difficult to use the 
results of the dye studies to settle on a single critical mixing condition for each outfall. Some of these 
differences include: 

« Because we are dealing with 1 -hr acute exposures, previous CORMIX runs were typically made at 
maximum effluent flow rates. The dye studies simulate median discharge rates. 



Memorandum: Northrop Grununan Newport News Shipbuilding Mixing Studies 
April'15, 2009 
Page 2 of 3 

o Discrepancies between YSI datasonde readings and ISCO collected samples run in the laboratory 
for the same period. 

« Measurement of instream concentrations 1 meter below the surface rather than at the surface 
where the highest concentrations would be expected. 

Particular features of the data set for each outfall dictate that a single decision criterion (e.g. establish 
mixing ratios using mean ISCO collected samples) is not appropriate. I have looked at each of the data 
sets and make the following recommendations: 

Outfall 020 
Simulated at 1 gpm compared to a historic mean of 1.3 gpm and a historic maximum of 5 mg/l. Dilution 
factors for the ISCO samples ranged from 98.0 to 115.7 (YSI outfall samples were below detection).. 
Recommend acute mixing ratio of 100:1. This value is probably a bit high for an end-of-pipe ratio 
when maximum flows are considered but any reduction would be more than offset by the 14.8:1 instream 
mixing previously established with CORMIX. 

Outfall 084 
Simulated at 0.4 gpm compared to a historic mean of 0.4 gpm and a historic maximum of 2.0 gpm. 
Although the mixing chamber was tidally influenced, the effect must be from simply backing the effluent 
up in the outfall pipe as very little mixing occurred. Evaluation of mean, median, 3rd quartile and 
maximum dye concentrations all yielded a mixing ratio of 1.2:1 end-of-pipe. As no CORMIX modeling 
has ever been perfonned on 084, the default DEQ acute mixing ratio of 2.0 can subsequently be applied to 
yield and instream mixing ratio of 2.4:1. Recommend acute mixing ratio of 2.4:1. 

Outfall 019 
Simulated at 3.9 gpm compared to a historic mean of 6.3 gpm and a historic maximum of 30 gpm. In 
addition to the relatively low flows, this study may have been impacted by the rainfall that occurred 
during the study as well as a concurrent spring tide (new moon). Measured mixing ranged from a low of 
25.3 using the YSI maximum outfall dye concentration to a high of 77.0 using the median YSI outfall 
concentration. Recommend acute mixing ratio of 10:1 to account for less than representative effluent 
flows and instream mixing previously established with CORMIX. 

Outfall 026 
Simulated at 19.3 gpm compared to a historic mean of 40.9 and a historic maximum of 500. Historic data 
is skewed by a single value of 500. If excluded, the historic mean is 21 gpm and the historic maximum is 
100 (occurred twice). This outfall was studied using actual in situ flows rather than metered flows 
because of safety concerns related to the location of the mixing chamber as well as the large supply of 
water that would be needed to simulate actual flows. Measured mixing ranged from 5.6 to 10,2. 
Maximum instream ISCO value indicates an additional 10:1 mixing 15 feet from the outfall at a depth of 
1 meter. Recommend acute mixing ratio of 10:1. 

Outfall 003 
Simulated at 2.1 gpm compared to a historic mean of 15.9 gpm and a historic maximum of 100 gpm). 
Historic data for this outfall too is skewed by a single value of 100. Excluding this flow measurement 
yields a mean of 12.0 gpm and a maximum of 25 gpm (occurred twice). This outfall was also studied 



Memorandum: Northrop Grumman Newport News Shipbuilding Mixing Studies 
April 15,2009 
Page 3 of 3 

using actual in situ flows rather than metered flows because of safety concerns related to the location of 
the mixing chamber. Measured end-of-pipe mixing ranged from 66.3 to 185.2 at a flow rate that is 
approximately 1/12th the current maximum flow (25 gpm). However monitoring indicated an additional 
instream mixing of at least 14. Recommended acute mixing ratio of 77:1. 

Outfall 030 
I've also reviewed the mixing calculations provided by Whitman, Requardt & Associates for Outfall 030. 
Outfall 030 discharges to 72-inch storm drain owned by the City of Newport News. The location of the 
discharge to the storm drain is approximately 8,400 feet from the storm drain outlet at the Small Boat 
Harbour. Whitman, Requardt & Associates calculated the mixing of Outfall 030 flows in the storm drain 
prior to discharge to the Small Boat Harbour. The calculations were based on an average flow of 5.5 gpm 
which represented the average of Outfall 030 flow estimates since the first quarter of 2007. Significant 
cooling tower blowdown flows were eliminated from the outfall prior to this period. I have recalculated 
the mixing using the maximum estimated flow (0.0216 MGD or 15 gpm) during this same period and 
recommend that ratios of 42:1 and 58:1 be used for establishing acute and chronic wasteload 
allocations respectively. 

Please give a call with any questions about this review. 

AB. 



rage i oiz 

Austin,Deanna 

From: Brockenbrough.Allan 

Sent: Monday, February 23, 2009 1:35 PM 

To: Hiltke, Mark F. (Newport News) 

Cc: Austin,Deanna 

Subject: RE: Outfall 037 Mixing Zone Calculations 

Mark-

I've reviewed the previous CORMIX modeling provided by CH2MHill and have no objections to a 10:1 acute dilution ratio being 
used for the Outfall 037 discharge configuration provided with your email. 

Feel free to give me a call with any questions. 

Regards, 

Allan 

Allan Brockenbrough, II, P.E. 
DEQ - Office of Water Permits and Compliance Assistance 
PO Box 1105 
Richmond, VA 23218 
(804)698-4147 
(804) 698-4032 (fax) 

From: Hiltke, Mark F. (Newport News) [mailto:Mark.F.Hiltke@ngc.com] 
Sent: Tuesday, February 03, 2009 1:20 PM 
To: Brockenbrough,Allan 
Cc: Austin,Deanna 
Subject: RE: Outfall 037 Mixing Zone Calculations 

Allan-
Attached is a drawing of the configuration of outfaii 037. The 6" discharge pipe shown was originally thought to discharge into the 
James River from above the surface. However, as shown in the drawing, the 6" pipe actually discharges into a 5' X 7' vault that 
extends down towards the bulkhead. The vault discharges to the James River @ 3"I0" below Mean Low Water. Assuming the 
10:1 dilution ratio discussed below effectively removes the metals limits from our permit, we request that the information below be 
used for the permit modification this year. 

Please feel free to call and discuss...Mark 

M. F. Hiltke 

From: Brockenbrough,Allan [mailto:abrockenbrough@deq.virginia.gov] 
Sent: Thursday, January 22, 2009 2:49 PM 
To: Hiltke, Mark F. 
Cc: Austin,Deanna 
Subject: RE: Outfall 037 Mixing Zone Calculations 

Mark-

We originally asked for another CORMIX run because we did not have a run at the 5 ft. depth proposed in your email of 9/5/08. 
The 2/6/2007 Technical Memorandum prepared by CH2MHill does include CORMIX runs at the currently proposed depth of 1.5 

feet (0.5 m). Accordingly, you can proceed as proposed and we will use an acute dilution ration of 10:1 at a depth of 1.5 ft. 

7/24/2009 

mailto:Mark.F.Hiltke@ngc.com
mailto:abrockenbrough@deq.virginia.gov
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Sorry for the delayed response. See you tomorrow, 

Allan 

Original Message 
From: Hiltke, Mark F. (Newport News) [mailto:Mark.F.Hiltke@ngc.com] 
Sent: Tuesday, January 06, 2009 11:28 AM 
To: Brockenbrough,Allan 
Cc: Austin,Deanna 
Subject: FW: Outfall 037 Mixing Zone Calculations 

Dear Mr. Brockenbrough 

Please review the below E-mail and advise. I do not have the software to review the modeling runs, but according to the 
summary reports the target dilution ratio of 5.3:1 is achieved if the discharge pipe is extended 1.5 feet. In a cost saving 
effort, we do not want to re-run the model unless absolutely necessary. If the previous modeling is valid, we intend to 
lower the pipe 1.5 feet below the surface in order to achieve the previously calculated dilution ratio. 

If you need me to resend the modeling runs let me know. Thank you for your help in this matter. 

M.H. Hiltke 
NNS EE#3 
(757)534-4067 

From: Hiltke, Mark F. 
Sent: Friday, December 05, 2008 10:35 AM 
To: 'Austin,Deanna' 
Subject: Outfall 037 Mixing Zone Calculations 

Hi Deanna-

The summary table attached shows that the target dilution ratio for achieving the 5.9 ppb WQ criteria for copper is 5.3:1. 
Under the recommendations section of the attached summary report, it states that the target dilution ratio can be achieved 
if the discharge pipe is extended 1.5 feet below the surface. I underlined the applicable section. 

As you know, I'm trying not to have to re-run this model if possible. I'm seeking approval from DEQ for the above dilution 
ratio for copper if we extend the pipe 1.5 feet as shown by the CH2M Hill Study. 

I have previously sent Allan B. the entire report with the modeling runs. Please call w/ any questions...Mark 

M.F. Hiltke 
NNS EE #3 
534-4067 

7/24/2009 

mailto:Mark.F.Hiltke@ngc.com
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Austin,Deanna 

From: Hiltke, Mark F. (Newport News) [Mark.F.Hiltke@ngc.com] 

Sent: Tuesday, February 03, 2009 1:20 PM 

To: Brockenbrough.Allan 

Cc: Austin,Deanna 

Subject: RE: Outfall 037 Mixing Zone Calculations 

Attachments: Outfall 037 drawing.pdf 

Allan-
Attached is a drawing of the configuration of outfall 037. The 6" discharge pipe shown was originally thought to discharge into the 
James River from above the surface. However, as shown in the drawing, the 6" pipe actually discharges into a 5' X 7' vault that 
extends down towards the bulkhead. The vault discharges to the James River @ 3'10" below Mean Low Water. Assuming the 
10:1 dilution ratio discussed below effectively removes the metals limits from our permit, we request that the information below be 
used for the permit modification this year. 

Please feel free to call and discuss...Mark 

M. F. Hiltke 

From: Brockenbrough,Allan [mailto:abrockenbrough@deq.virginia.gov] 
Sent: Thursday, January 22, 2009 2:49 PM 
To: Hiltke, Mark F. 
Cc: Austin,Deanna 
Subject: RE: Outfall 037 Mixing Zone Calculations 

Mark-

We originally asked for another CORMIX run because we did not have a run at the 5 ft. depth proposed in your email of 9/5/08. 
The 2/6/2007 Technical Memorandum prepared by CH2MHill does include CORMIX runs at the currently proposed depth of 1.5 

feet (0.5 m). Accordingly, you can proceed as proposed and we will use an acute dilution ration of 10:1 at a depth of 1.5 ft. 

Sorry for the delayed response. See you tomorrow, 

Allan 

Original Message 
From: Hiltke, Mark F. (Newport News) [mailto:Mark.F.Hiltke@ngc.com] 
Sent: Tuesday, January 06, 2009 11:28 AM 
To: Brockenbrough,Allan 
Cc: Austin,Deanna 
Subject: FW: Outfall 037 Mixing Zone Calculations 

Dear Mr. Brockenbrough 

Please review the below E-mail and advise. I do not have the software to review the modeling runs, but according to the 
summary reports the target dilution ratio of 5.3:1 is achieved if the discharge pipe is extended 1.5 feet. In a cost saving 
effort, we do not want to re-run the model unless absolutely necessary. If the previous modeling is valid, we intend to 
lower the pipe 1.5 feet below the surface in order to achieve the previously calculated dilution ratio. 

If you need me to resend the modeling runs let me know. Thank you for your help in this matter. 

M.H. Hiltke 

7/24/2009 

mailto:Mark.F.Hiltke@ngc.com
mailto:abrockenbrough@deq.virginia.gov
mailto:Mark.F.Hiltke@ngc.com


rage z oiz 
NNS EE#3 
(757) 534-4067 

From: Hiltke, Mark F. 
Sent: Friday, December 05, 2008 10:35 AM 
To: 'Austi^Deanna' 
Subject: Outfall 037 Mixing Zone Calculations 

Hi Deanna-

The summary table attached shows that the target dilution ratio for achieving the 5.9 ppb WQ criteria for copper is 5.3:1. 
Under the recommendations section of the attached summary report, it states that the target dilution ratio can be achieved 
if the discharge pipe is extended 1.5 feet below the surface. I underlined the applicable section. 

As you know, I'm trying not to have to re-run this model if possible. I'm seeking approval from DEQ for the above dilution 
ratio for copper if we extend the pipe 1.5 feet as shown by the CH2M Hill Study. 

I have previously sent Allan B. the entire report with the modeling runs. Please call w/ any questions...Mark 

M.F. Hiltke 
NNS EE #3 
534-4067 

7/24/2009 
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N O R T H R O P G R U M M A N Northrop Grumman Corporation 
Shipbuilding 

4101 Washington Avenue 
Newport News, VA 23607 
Telephone 757-380-2000 

1000 Access Road 
Pascagoula, MS 39567 
Telephone 228 February 10,2009 

Ms. Deanna Dodson Austin 
Environmental Engineer Senior 
Tidewater regional Office 
Virginia Department of Environmental Quality 
5636 Southern Boulevard 
Virginia Beach, VA 23462 

CERTIFIED MAIL: 7006 0810 0002 4014 6355 

Subject: VPDES permit No. VA0004804 Rhodamine WT Dye Study Final Report 

Dear Ms. Austin: 

Enclosed is the Rhodamine WT Dye Study final report. This report is being submitted to 
DEQ for consideration in support of the Schedules of Complance requirements outlined 
in Part I.B. of permit number VA0004804. 

If you have any questions, please feel free to contact me. 

Sincerely, 

Mark F. Hiltke 
Environmental Engineer 3 

Enclosure 

cc. Read file (w/o enclosure) 
File 

SB 1 (REV 0) 
3321060 



Rhodamine WT Dye Field Studies in Support of Discharge 
Dilution Evaluations for Selected Northrop Grumman 

Newport News Shipbuilding Outfalls 

Final Report 

Submitted To 

Whitman, Requardt & Associates, LLP 
11870 Merchants Walk, Suite 100 

Newport News, VA 23606 

by 

William Reay, Ph.D. 
Harry Wang, Ph.D. 

Gamble Sisson 
and 

Eduardo Miles 

Virginia Institute of Marine Science 
School of Marine Science 

College of William and Mary 
Gloucester Point, Virginia 23062 

January 12, 2009 



I. Introduction 

Ambient Water Body 

Northrop Grumman Newport News Shipbuilding (NGNN) has various industrial outfalls that discharge 
directly to ridal portions of the James River. In order to protect the integrity of the receiving 
waterbodies, industrial discharges are regulated by Virginia's Department of Environmental Quality 
(VaDEQ) and therefore must comply with Virginia water quality standards. Specifically for this study, 
copper and zinc are the limiting effluent 
constituents for the NGNN outfalls. In some 
circumstances it may not be necessary to meet 
all water quality criteria within the discharge 
pipes in order to protect a water body. In 
these cases, ambient pollutant concentrations 
may be allowed to exceed water quality 
criteria in limited areas, or regulatory mixing 
zones, immediately adjacent to the outfalls. 
Regulatory mixing zone water quality 
standards and criteria are applied at the 
boundary of the mixing zone, rather than 
within the mixing zone.itself. There are two 
criteria applied to the mixing zones (Figure 1), 
these are: (J) acute criteria for intermittent 
flow and (2) chronic criteria for continuous 
flow. NGNN outfall discharges are 
intermittent and therefore acute criteria apply. 
Criterion Maximum Concentration (CMC), 
the acute water quality criterion recommended 
by U.S. EPA, is the highest concentration of a 

toxic substance or an effluent that does not 
cause acute effects to briefly (1 hr) exposed 
organisms. 

Outfall 

values) 

Chronic criteria met (CCC values] 

Regulatory Mixing Zones 

Figure 1. The regulatory mixing zones. Pink area 
represents the zone with acute criteria applied. 
CMC and CCC denote Criterion Maximum 
Concentration and Criterion Continuous 
Concentration, respectively. Schematic source: U.S. 
EPA/565/2-90-001. 

Modeling methodologies are commonly used to 
estimate mixing zone dimensions. CORMIX is 
a USEPA-supported mixing zone decision 
support model for regulating mixing zone 
environmental impact assessment resulting from point source discharges. The CORMIX analysis is 
usually carried out under the assumption of steady-state conditions including steady discharge volume 
flux and ambient flow field conditions. True steady-state conditions are rarely observed in water 
environments. For example, ambient conditions are inherently unsteady within the James River near the 
NGNN outfalls due to influencing factors such as tidal action, wind generated waves and river discharge. 
For regulatory purposes, analysts sometimes consider conditions at slack tide (often zero ambient 
velocity) as representative of a "worst case" scenario. However, minimum initial dilution generally will 
not occur at slack tide, but shortly after slack tide when the plume re-entrains material remaining from the 
previous tidal cycle. In the tidal mode, CORMIX does not consider unsteady build-up of material over 
several tidal cycles and assumes a complete flushing of the historic plume in the near-field, which will 
occur within a single tidal cycle. 

In 2006, a CORMIX modeling evaluation was conducted on selected NGNN outfalls in order to possibly 
avoid permit modifications (CH2M Hill 2006). Included in this study were Outfalls 019, 026,037, 038 
and 042. The dilution performance of each discharge was evaluated to assist NGNN in the decision on 
whether to relocate and where to locate (with respect to depth below the waters surface) outfalls in order 
to eliminate the need for effluent limits. Results suggested that four of the five outfalls, two included in 



this study (Outfall IDs: 019 and 026), met target dilutions in their current configurations. It was 
recommended that outfalls not meeting target dilutions be submerged and positioned at a greater distance 
offshore from the bulkheads. 

In March 2008, the Virginia Institute of Marine Science (VIMS) conducted a pilot field study to 
determine the temporal nature of freshwater discharges and tidal connectivity to the James River within 
selected outfall mixing chambers (Outfall ID: 020, 026 and 084)(Reay and Wang, unpublished). Water 
level and salinity information derived from the pilot study indicated that significant mixing, driven by 
tidal action, could occur between the inshore mixing chambers and the outfall discharge point located in 
the bulkhead abutting the James River. Using a simplified tidal prism approach (Officer 1976), it was 
estimated that a significant amount of dilution, ranging from approximately 2 :1 to a 10:1 ratio, occurred 
prior to the pollutant reaching the discharge point near the bulkhead. These findings suggest that 
pollutant concentrations at the discharge point near the bulkhead (used by CORMIX) can be substantially 
lower than those observed in the mixing chambers and reported to VaDEQ as a pennit requirement. 
Based on this information, the proper concentrations to be used as the input to CORMIX should be a 
fraction of those recorded in the mixing chamber. 

The purpose of this study was to conduct Rhodamine WT dye dilution tests in order to determine mixing 
patterns and dilution rates in selected outfalls that vary in orientation and configuration, and are 
influenced by temporally varying environmental conditions. This study utilized a continuous, constant 
rate injection dye dilution methodology and continuously monitored water quality and dye parameters at 
the primary mixing chambers, the outfall pipe where it discharges into the tidal James River, and at 
offshore sites within the delineated regulatory mixing zone. Dilution performance results of this study are 
anticipated to assist NGNN and VaDEQ in regulatory permitting decision-making regarding the selected 
outfalls. 

IL Study Methodology 

2.1 General Approach 

To evaluate the mixing and dilution performance within specified outfalls (consisting of mixing chambers 
and discharge pipes) and associated regulatory mixing zones, Rhodamine WT dye studies were conducted 
under non-steady tidal conditions. Five NGNN outfalls were included in this study, as follows: Outfalls 
084, 020, 019, 003 and 026. Studies were conducted between September and December 2008. 

Prior to field studies, upgradient in situ flow was blocked from entering primary mixing chambers and 
rerouted so as not to impact the study. Outfall flow was re-established by injecting deionized water at 
rates approximating the median of historical discharge rates. Exception to this occurred at Outfalls 026 
and 003 where in situ flows were used. Water and Rhodamine WT were injected continuously for a 
period of 12 hours into a primary mixing chambers beginning at or near high tide conditions. In most 
cases (i.e., Outfalls 020, 026, and 003), primary mixing chambers used in this study coincided with the 
VaDEQ permit sample collection points. Primary mixing chambers used for Outfalls 084 and 019 were 
down-gradient of VaDEQ permit sample collection points. Efforts were made to conduct studies during 
normal (defined as not extreme high or low) tidal conditions and relatively calm weather and sea state 
conditions. 

Physical water quality and Rhodamine WT measurements were typically made at five locations, and 
included the primary mixing chamber, the shoreward end of the discharge pipe, and three offshore 
locations within the acute regulatory mixing zone. Water level measurements were collected at the 
primary mixing chamber, the shoreward end of the discharge pipe and at one location within or 
immediately adjacent to the regulatory mixing zone. Near continuous (5-minute intervals) measurements 
were made within the mixing chamber and shoreward end of the discharge pipe utilizing YSI 6600 multi
parameter datasondes and grab samples (30- to 60-minute intervals) that were collected at all five stations 



utilizing ISCO samplers. In addition, a single YSI 6600 multi-parameter datasonde, collecting a full suite 
of waler quality parameters, was deployed in the James River adjacent to the studied outfall. Samples 
were collected immediately prior to the injection of waler and dye into the mixing chamber, during the 
12-hour injection period, and for the ensuing 24 hours following cessation of Rhodamine WT injection. 

2 2 Detailed Water and Dye injection System Description 

A schematic of the general water and dye injection system and placement of sample collection 
instrumcntalion is shown in Figure 2. The primary waler injection system consisted of a 1895L (500gal) 
deionized water storage tank that provided water to the 379L (lOOgal) constant head tank by way of a 
110V clear water pump (0.5 hp; 12 gal/min maximum discharge). Water from the constant head tank was 
discharged into the primary outfall mixing chamber by way ol an additional 110V clear water pump. 
Valving allowed for adjustment nf flow rales and recirculation of excess water back into the deionized 
water storage and constant head tanks. A set elevation discharge port, leading to the constant head tank 
overflow tank (114L, 30gal). allowed for the discharge of excess water within the constant head tank. A 
constant head tank was deemed necessary as varying hydraulic heads can have a direct impact on pump 
performance. Water discharge rates were selected to simulate median discharge rales as determined from 
historical discharge information for outflows (see Table 1 for summary statistics of outfall flow rates; 
individual estimates and graphics are provided in Appendix I). Exception occurred al Outfalls 026 and 
003 where in situ flow rates were used. These outfalls exhibited elevated and highly variable historical 
discharge rates. Additionally, primary mixing chambers for these outfalls were located in high traffic 
areas where transport and pumping of deionized water would have resulted in less than desirable logistic 
and safety conditions. Row rales of waler entering primary mixing chambers wore measured using a 
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Figure 2. Schematic of the water and dye injection system and placement of sample collection 
instrumentation. Insert A depicts the locations of the offshore sampling stations based on a 7.6 
m (25 It) arc within the defined acute regulatory mixing zone. 



Teledync 2150 flow meter with a low profile area velocity sensor (accuracy ± 2% of reading from 1.5-6.1 
m/scc or 5-20 fl/sec) in Outfall 026 and manually by volume collection in Outfall 003. 

A 12V constant displacement pump (12V 
QBG-MB series supplied by Fluid Metering, 
Inc.) with a How rate range of 0.48 - 4.8 
ml/min was used as a constant-rate dye 
injector. Injection pump flow rates were pre 
and post calibrated for each study. Two 
methods of dye solution injection were 
employed. For the low discharge outfalls (i.e.. 
Outfalls 084, 020). the dye injection point 
occurred through a "T" connector located after 
the constant head lank water pump and prior 
lo discharge in the mixing chamber. Al higher 
flow outfalls (i.e.,Oulfalls 019, 026, 003), dye 
was injected directly into the mixing chamber 
al the poinl of water input. 12V bilge pumps 
were used to continuously mix water and dye 
lo produce uniform dye concentrations within 
the mixing chamber. Access was limiied 
within mixing chambers and required 
following NNGN safety protocols. 

Rhodamine WT was selected for the dye study due lo its desirable characteristics for water tracing (see 
Section 2.4). Rhodamine WT was obtained from Keystone Aniline Corporation (product: Kcyacid 
rhodamine WT liquid) in a 20% solution (specific gravity 1.13; 1130 g/l.or 9.41 lbs/gal). Factors 
influencing concentrations of dye injection solutions included water injection rates, first-order estimates 
of dilution rales and fluorescent sensor sensitivity (YSI) lo Rhodamine dye. Dye injection rates and 
concentrations are provided in the results section for individual outfalls. 

Figure 3. Outfall 003 mixing chamber highlighting 
deployed instruments and sampling equipment. 

Table 1. Summary statistics of outfall flow rates as measured by NGNN in primary sampling chambers. 
Units are expressed as L/min wilh gal/min presented parenlhetically. 

Outfall Identification Number 
Statistic 

Moan 
Median 
Std. Dev. 
1" Quartile 
301 Quartile 
Min 
Max 
N 

020 
4.9(1.3) 
3.8(1.0) 
4.4(1.2) 
3.8(1.0) 
3.8(1.0) 
0.0 (0.0) 

18.9 (5.Oi 
24 

084 
1.4(0.4) 
0.0 (0.0) 
2.8(0.7) 
0.0 (0.0) 
0.9 (0.3) 
0.0 (0.0) 
7.6 (2.0) 

7 

019 
23.7 (6.3) 
15.1 (4.0) 
25.6 (6.8) 

7.6 (2.0) 
37.9(10) 
3.8(1.0) 

113.6(30.0) 
24 

026' 
154 9(40.9) 
37.9(10.0) 

384.5(101.6) 
17.0(4.5) 

75.7 (20.0) 
7.6 (2.0) 

1892.5(500.0) 
24 

003' 
601 (15.9) 
37.9(10.0) 
74.8(19.8) 

18.9(5.0) 
75.7 (20.0) 

11.4(3.0) 
378.5(100.0) 

23 
Notes: 
(1) Outfall 026 had a single high discharge measurement of 1892.5 L/min (500 gal/min) that 

skewed the data set. Wilh Ihis single high value removed, mean and median discharge was 
79.3 L/min (21.0 gal/min) and 37.9 L/min (10 gal/min), respectively, with a count of 23. 

(2) Outfall 003 had a single high discharge measurement of 378.5 L/min (100 gal/min) that 
skewed the data set. Wilh this single high value removed, mean and median discharge was 
45.6 L/min (120 gal/min) and 37.9 L/min (10 gal/min), respectively, with a count of 22. 



2.3 Field Sample Collection and Measurement 

Figure 4. Deployment of Outfall 020 offshore 
stations. 

This study utilized a variety of sampling and 
measurement methodologies to enhance 
spatial and temporal resolution of relevant 
infonnation. In general, field measurement 
and collection of samples occurred at five 
locations during each outfall study. General 
sample locations were: (1) the primary mixing 
chamber, (2) Ihe outfall discharge pipe where 
effluent enters into the James River. (3) at a 
poinl on a line 30° from the bulkhead lo the 
left of the discharge pipe for a dislance of 7.6 
m (25 fl), (4) at a poinl on a line 90° from the 
bulkhead directly in fronl of the discharge 
pipe for a distance of 7.6 m (25 ft) and (5) at a 
point on a line 30° from the bulkhead lo the 
right of the discharge pipe for a distance of 
7.6 m (25 ft); see Insert A in Figure 2 for 
schematic and Figure 4 for actual field 
deployment of offshore stations. Sampling 
depth wilhin the mixing chambers and discharge pipes was generally near the base to assure maximum 
number of samples collected. The three offshore sampling points were associated wilh floating platforms 
that collected samples one meter below ihe walers surface and followed a circular arc that fell wilhin the 
outfalls acute regulatory mixing zone. Any variations to this general sampling scheme are described in 
the resulls section of individual outfalls. The offshore boundary of Ihe acute water quality criteria mixing 
zone varied between outfalls and can be determined a number of ways depending on available 
information. For this study, the boundary of the acute waler quality criteria mixing zone was estimated 
by two methods with use of the most restrictive condition; results are provided in the individual outfall 
sections. Methods included: (1) 50 times the discharge length scale in any spatial direction (note: 
discharge length scale is defined as the square-root of the cross-sectional area of the discharge outlet, and 
(2) five times the local water depth in any horizontal direction from the discharge outlet (USEPA 1991). 

Near continuous (5-minute interval) and in situ measurement of selected waler quality parameters and 
Rhodamine WT fluorescence was conducted using YSI multi-parameter datasondes. In all studies. YSI 
datasondes were deployed in the primary mixing chambers and Ihe most downstream portion of the 
outfall discharge pipe. Measured parameters al mixing chambers and discharge pipe included water 
depth, temperature, specific conductance, salinity (calculated), turhidity and Rhodamine WT 
fluorescence. In addition to the above staled YSI datasonde deployments, a single unil with a full suite of 
waler quality sensors (i.e., water depth, temperature, specific conductance, pH, dissolved oxygen. 
turbidity and chlorophyll fluorescence) was anchored at an offshore location adjacent lo the outfall. 
Calibrated datasondes were deployed prior lo outfall studies and remained operational throughout the 36-
hour study period. 

Grab samples were collected by programmable ISCO 6712 full-size portable samplers and by hand. In all 
studies, ISCO samplers collected samples within the primary mixing chambers and the most downstream 
portion of the outfall discharge pipe. ISCO samplers were also deployed to collect samples from the three 
floating platforms offshore each outfall discharge pipe. Grab samples were collected immediately prior to 
dye injection, at the poinl of dye injection and then hourly for the 12-hour dye injection period and 
subsequent 24-hour period (tolal sampling period: 36 hours). Exception to this general protocol occurred 
at Outfall 003 where grab sample frequency was increased lo 0.5-hour intervals during the 12-hour dye 
injection period. All grab samples were analyzed for Rhodamine WT dye fluorescence wilh salinity 
being measured on selected samples. 



2.4 Tracer Dye Selection and Potential Interferences 

Rhodamine WT was selected for this study due to its desirable characteristics for water tracing. These 
include: (1) high water solubility and good diffusivity, (2) high detectability (strong fluorescence), (3) 
reduced background fluorescence issues, (4) low sorptive tendencies, (5) low acidity, (6) reasonable 
stability in normal water environments and (7) lowtoxicity (Wilson et al. 1986). 

Dye loss or degradation during tracer studies can occur for a variety of reasons. Principal reasons include 
extreme pH levels in ambient waters, photodeconiposition, chemical destruction of dye by chlorine, and 
sorption on suspended sediment. Extreme pH levels, lower than 4.5 and greater than 10.5 standard units, 
have been shown to impact dye stability. pH levels of all discharge and receiving waters in this study 
remained between these values. Measured pH of injection water was 8.5 standard units for Outfalls 084, 
020 and 019, 8.5 for Outfall 003 and 8.3 for Outfall 026; note: deionized water served as the discharge 
water source for Outfalls 084, 020, and 019. Receiving waters of the James River exhibited pH values 
ranging from 7.73 to 8.34 standard units during the individual studies. Photo-degradation was assumed to 
be negligible due to the short duration of the study (36 hr) and the low-light environment within the 
discharge pipes. Photodegradation can be an issue for studies conducted in open water over an extended 
(days) period. Additionally, samples were stored in the dark during lab analysis. 

Turbidity, a measure of suspended solids, within mixing chambers was generally low (average: < 5 NTU) 
except for Outfall 019 (average: 16 NTU) which experienced runoff during a rain event late in the water 
and dye injection portion of the study. Mean turbidity within the James River adjacent to the studied 
outfalls ranged from 3 to 12 NTU; again Outfall 019 exhibited the highest mean value. It was not 
anticipated that degradation of Rhodamine WT by chlorine would be an issue during this study. In order 
to minimize effects, deionized water served as the discharge water source for Outfalls 084, 020, and 019. 
Free chlorine, measured with a HF Scientific Inc. photometer and PPD-2 reagent, was on the order of 
0.01 mg/L for the deionized water and in situ discharge to Outfall 003 mixing chamber, and 0.02-0.03 
mg/L for the in situ discharge to Outfall 026 mixing chamber. 

2.5 Laboratory Methods 

Upon return to the laboratory, grab samples were allowed to stabilize for a minimum of 24 hours, 
allowing calibration standards and field samples to be brought to a common temperature prior to analysis 
and negating a need for a temperature-correction factor. A filter fluorometer, Bamstead/Turner Quantech 
Digital (wide band model: FM 109535), was used for spectral analysis of Rhodamine WT in ISCO and 
hand collected samples. The fluorometer utilized a glass cuvette (Volume: 11 cm3; Diameter: 12 mm; 
Length: 100 mm), a quartz halogen lamp, and a 546 nm primary excitation filter and SC 585 secondary 
emission filter combination that is preferred when turbidity is present. Rhodamine WT standards were 
developed based on a serial dilution procedure outlined by Wilson et al. (1986). Final standard 
concentrations were 1, 5, 25,50 and 100 ug/L of active ingredient or raw dye. Rhodamine WT standards 
and calibration curves were generated for each outfall study. The Rhodamine WT detection limit was on 
the order of 0.2 ug/L of active ingredient. Samples exhibiting high dye concentrations were diluted with 
deionized water to assure samples were measured below the level on nonlinearity. Rhodamine WT 
concentration was expressed as jig/L (ppb) of active ingredient or "raw" dye. When necessary, 
Rhodamine WT concentrations were adjusted by subtracting background readings from the samples. 
Background Rhodamine WT concentrations were typically 0.0 jig/L for injected deionized water (Outfalls 
020, 084 and 019), 0.1-0.3 jig/L for upgradient in situ freshwater discharging into Outfalls 026 and 003, 
and typically 0-0.2 ug/L for ambient James River water. 

Configuration and calibration of YSI 6600 datasondes followed standard YSI 6-Series protocols (YSI 
2006) and utilized Ecowatch 3.18 supporting software. Water depth was measured with a non-vented 
pressure sensor that was calibrated to the atmosphere and conected for local barometric pressure. Water 



depth measurements were adjusted to conect for barometric pressure variations during the deployment 
period using local information from Sewells Point on the James River (National Data Buoy Center Station 
ID: SWPV2-8638610). Dissolved oxygen was calibrated to saturated air and corrected for barometric 
pressure. pH and turbidity (sensor 6136) were calibrated using two-point buffer (7 and 10 standard units) 
and standard ( 0 and 123 NTU) protocols, respectively. Conductivity probes were calibrated with a 
10,000 microsiemen/cm standard. Chlorophyll (sensor 6025) and Rhodamine WT (sensor 6130) sensors 
were calibrated using a deionized water (0 |tg/L) and Rhodamine WT standard dye solution (100 jig/L). 
The YSI 6130 rhodamine sensor (Range: 0 to 200 (ag/L as true dye; Detection limit: 0.5 pg/L; Accuracy: 
±1% pg/L or + 5% of reading) was self-cleaning and auto-corrected for temperature and conductivity 
effects. YSI sensor Rhodamine WT concentrations were adjusted for turbidity by subtracting the value of 
0.03 pg/L per NTU from the raw Rhodamine WT measurement. 

2.6 Data Analysis 

Continuous, constant rate injection dye dilution studies were conducted at five selected NGNN outfalls. 
In constant rate injection studies, the relationship between dye concentrations in the mixing chambers and 
outfall discharge pipes is provided in Equation 1. 

e.xc^e^Q (i) 

Where: 
Q] = Flow rate at the mixing chamber (L/min) 
d = Dye concentration within the mixing chamber ((Ag/L) 
Q2 = Flow rate at the outfall discharge pipe (L/min) 
C2 = Dye concentration within the outfall discharge pipe (p.g/L) 

Solving for Q2, the unknown in the study design, yields: Q2 = Ql X — 

Where: is defined as the dilution factor. 
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The dilution factor is equal to the ratio of dye 
plateau concentration within the mixing 
chamber to dye plateau concentration within 
the outfall discharge pipe. The observation of 
peak concentration plateaus suggests that the 
injected dye has become relatively well mixed 
and reached an equilibrium concentration at 
the measurement points. This dilution factor 
provides a measure of mixing that occurs 
between the mixing chamber and the outfall 
discharge point at the bulkhead prior to 
entering the tidal James River. 

Time-concentration curves (Rhodamine WT) 
were developed for the primary mixing 
chamber and discharge pipe for each of the 
studied outfalls. Additional time-concentration 
curves were generated for selected studies that 
exhibited tracer dye in the offshore waters or in a supplemented mixing chamber (Outfall 019). The time-
concentration curves were used to identify samples that contributed to the peak concentration plateau and 
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Figure 5. Representative time-concentration curve 
highhghting peak concentration plateau and 
leading edge and peak concentration time of travel. 



estimate the time of travel based on leading edge (first observance of dye tracer) and peak dye 
concentrations (Figure 5). Only a limited number of samples are required to define the plateau 
concentration in continuous, constant rate injection dye studies. Dilution factors were calculated using 
mean, median, 3rd quartile (highest 25% of data) and maximum values of samples composing the peak 
concentration plateau. When appropriate data are available, both grab (ISCO) and near continuous (YSI) 
data are used. 



HI. Results 

3.1 Outfall 020 

The dye study for Outfall 020 was conducted 
from September 17, 2008 (11:00 EST) to 
September 19, 2008 (24:00 EST). Dye was 
injected into the primary mixing chamber for 
twelve hours beginning at 11:00 (EST) on 
9/17/2008 and ending at 23:00 (EST) of the 
same day. With respect to water and 
weather conditions, a spring tide (full moon) 
occurred on September 15, 2008, sea state 
was relatively smooth and weather was fair 
throughout the study. The Outfall 020 site 
schematic is depicted in Figure 6. 

The historic median discharge rate of 3.8 
L/min (1.0 gal/min; see Table 1) was 
targeted for use during this study. The mean 
measured discharge rates during the dye and 
water injection portion of the study was 3.9 
L/min (1.0 gal/min; N=12). Upgradient 
discharges to the Outfall 020 mixing 
chamber were blocked to assure no or 
minimal water entering the mixing chamber 
from upgradient sources. Measured dye 
injection rate and calculated concentration 
was 2.4 ml/min and 152 ug/L, respectively. 
Outfall 020 descriptors and calculated 
dilution factors are provided in Tables 2 and 
3, respectively. Dye concentration and water 
depth times series for the primary mixing 
chamber are provided in Figure 7 and Figure 
8 for the outfall discharge pipe, respectively. 
Rhodamine WT was not detected at any of the 
offshore sampling locations. The calculated 
water density times series is provided in Figure 9. 

Figure 6. Site schematic for Outfall 020. 

Notes: (1) 11 ISCO samples were not collected at James River Station 5 (30° right) due to equipment 
failure, and (2) 11 ISCO samples were not collected in the mixing chamber (Station 2) due to low water 
conditions. 



III. Results 

3.1 Oiilfall 020 

The dye study for Outfall 020 was conducted 
from Seplembcr 17, 2008 (11:00 EST) lo 
Seplember 19, 2008 (24:00 EST). Dye was 
injected inlo the primary mixing chamber for 
twelve hours beginning al 11:00 (EST) on 
9/17/2008 and ending al 23:00 (EST) nf ihe 
same day. With respect to water and 
weather conditions, a spring tide (full moon) 
occuned on September 15, 2008, sea slate 
was relatively smooth and weather was fair 
throughout Ihe study. The Outfall 020 site 
schemalic is depicted in Figure 6. 

The historic median discharge rale of 3.8 
L/min (1.0 gal/min; see Table I) was 
targeted for use during this study. The mean 
measured discharge rales during the dye and 
waler injection portion of the study was 3.9 
L/min (1.0 gal/min; N-12). Upgradient 
discharges lo the Outfall 020 mixing 
chamber were blocked lo assure no or 
minimal water entering the mixing chamber 
from upgradient sources. Measured dye 
injection rate and calculated concentration 
was 2.4 ml/min and 152 Ug/L, respectively. 
Outfall 020 descriptors and calculated 
dilution factors arc provided in Tables 2 and 
3, respectively. Dye concentration and waler 
depth times series for Ihe primary mixing 
chamber are provided in Figure 7 and Figure 
8 for the outfall discharge pipe, respectively. 
Rhodamine WT was not delected al any of the 
offshore sampling locations. The calculated 
waler density limes series is provided in Figure 9. 

JAMES RIVER 

Outfal l 020 

\ 

. . . • l«<»..<h» 

Primary 
Mixing 
Chamber 

Figure 6. Site schemalic for Outfall 020. 

Notes: (1)11 ISCO samples were nol collected at James River Station 5 (30"right) due lo equipment 
failure, and (2) 11 ISCO samples were not collected in Ihe mixing chamber (Station 2) due lo low wa 
conditions. 



Table 2. Outfall 020 descriptors observed during study period. 

Out lid 1 Descriptors 
Tidal Influence Observed in Mixing Chamber 
Number of Chambers between Mixing Chamber and Outfall 
Dislance of Mixing Chamber lo Outfall 
Diameter of Outfall Pipe 
Discharge Pipe Elevation 
Time of Travel (leading edge) hrmin 
Time of Travel (peak) hr.min 
Mixing Zone Waler Depth 
Acute criteria mixing zone boundary (based on outlet dimensions)1 

Acute criteria mixing zone boundary (based on waler depth)1 

Yes 
2 

96 m (316 ft) 
91 cm (36 in) 

Sublidal 
24:00 

24:00 - 25:35 
5.8 m (19.0 ft) 

40.5 m (132.9 ft) 
29.0 m (95.0 ft) 

Notes: 
(1) Based on Ihe most restrictive condition, offshore sampling stations were approximately 26% 

the distance lo the acule criteria mixing zone boundary. 

Table 3. Oulfall 020 mixing chamber and oulfall plateau dye concentrations and calculated dilution 
factors. 

Mixing Chamber 
Ug/L or ppb 

Oulfall 
Ug/L or ppb 

Dilution Factor 

*- I IMO 

Mean: 152 
Median: 147 
3"'Quartile: 155 
Max: 172 
N: 4 

^-1 boo 

Mean: 1.5 
Median: 1.5 
3 " Quartile: 1.5 
Max: 1.5 
N: 2 

Mean: 101.3 
Median: 98.0 
3"* Quartile: 103.3 
Max: 115.7 

' I ysi 

Mean: 178 
Median: 178 
3"'Quartile: 190 
Max: 200 
N: 24 

C j ^ - N / A 2 

Mean: 118.7 
Median: 118.7 
3"'Quartile: 126.7 
Max: 133.3 

Notes: 
(1) 7 values (range: 201 lo 209 pg/L) were deleted from YSI plateau concentration due lo 

exceedance of sensor range limit (200 pg/L). 
(2) N/A denotes nol applicable due lo YSI sensor operating below detection limiis. 
(3) Mean background water fluorescence: Deionized injection water; 0.0 pg/L; James River: 0.0 

(4) VaDEQ approved (October 2006) mixing zone dilution ratio: 14.8. 
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Figure 7. Dye concentration and water depth time scries for Outfall 020 
mixing chamber. Dashed gray lines represent lime period of dye and waler 
injection. 
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Figure 8. Dye concentration and water depth lime series for Oulfall 020 
discharge pipe. Dashed gray lines represent lime period of dye and waler 
injection. 
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Figure 9. Waler density times series for Outfall 020 as calculated by the one 
atmosphere international equation of stale of seawater (UNESCO 1981). 
Dashed gray lines represent time period of dye and water injection. 
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3.2 Outfall 084 

The dye study for Oulfall 084 was 
conducted from Ociober 3,2008 (10:00 
EST) lo October 4, 2008 (22:00 EST). Dye 
was injected inlo the primary mixing 
chamber for twelve hours beginning al 
10:00 (EST) on 10/3/2008 and ending al 
22:00 (EST) of the same day. Wilh respect 
lo waler and weather conditions, a spring 
tide (new moon) occurred on September 29, 
2008, sea state was relatively smooth and 
weather was fair throughout the study. The 
Oulfall 084 site schematic is depicted in 
Figure 10. 

Given that Ihe historic median discharge 
was 0.0 L/min (0.0 gal/min; see Table 1), 
Ihe historic mean value of 1.4 L/min (0.4 
gal/min) was largeled. The mean measured 
discharge rales during Ihe dye and waler 
injection portion of Ihe study was 1.4 L/min 
(0.4 gal/min; N=8). Measured dye injection 
rate and calculated concentration was 1.7 
ml/min and 836 pg/L, respectively. 
Upgradient discharge to the Outfall 084 
mixing chamber was not blocked due lo no 
or minimal water entering the mixing 
chamber from upgradient sources. Oulfall 
084 descriptors and calculated dilution 
factors are provided in Tables 4 and 5. 
respectively. Dye concentration and water 
depth times series for the primary mixing 
chamber are provided in Figure 11 and Figure 
12 for the outfall discharge pipe, respectively. 
Rhodamine WT was not detected al any ol" Ihe offshore sampling locations. However, visual observation 
(W. Reay and Q. Sisson) of Rhodamine WT did occur wilhin a compact (< 1 m diameter) region directly 
below the oulfall discharge; visual estimate of the dye concentration was on the order of < 100 pg/L. Due 
to the low effluent flow volume, the dye quickly dissipated to unobservable levels within 1-2 meters 
distance from Ihe outfall. The calculated waler density times scries is provided in Figure 13. 

Figure 10. Site schematic for outfall 084. 

Notes: (1)17 ISCO samples were nol collected at oulfall discharge pipe (Slalion 2) due lo low waler 
conditions. 
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Table 4. Oulfall 084 descriptors observed during sludy period. 

Oulfall Descriptors 
Tidal Influence Observed in Mixing Chamber 
Number of Chambers between Mixing Chamber and Oulfall 
Distance of Mixing Chamber to Outfall 
Diameter of Outfall Pipe 
Discharge Pipe Elevation 
lime of Travel (leading edge) hrmin 
Time of Travel (peak) hr:min 
Mixing Zone Waler Depth 
Acute criteria mixing zone boundary (based on outlet dimensions)' 
Acule crileria mixing zone boundary (based on waler depth) 

Yes 
2 

41m (134 ft) 
46 cm (18 in) 

Interlidal (I ° supratidal) 
2:55 
9:00 

5.5 m (18.0 ft) 
20.3 m (66.5 ft) 
27.4 m (90.0 fl) 

Notes: 
(1) Based on the most restrictive condition, offshore sampling stations were approximately 37% 

the dislance lo the acute crileria mixing zone boundary. 

Table 5. Outfall 084 mixing chamber and oulfall plateau dye concentrations and calculated dilution 
factors. 

Mixing Chamber 
Ug/L or ppb 

Oulfall 
pg/L or ppb 

Dilution Factor 

- 1 LICO 

Mean: 797 
Median: 792 
3"1 Quartile: 801 
Max: 811 
N: 3 

Cs, 
Mean: 661 
Median: 675 
3"'Quartile: 679 
Max: 682 
N: 3 

Mean: 1.2 
Median: 1.2 
3'11 Quartile: 1.2 
Max: 1.2 

' I ysi -N/A ' C2 ^ - N / A 2 c l i s o ;c 2 y M -N/A 

Notes: 
(1) N/A denotes nol applicable due lo YSI plalcau concentrations exceeding sensor range limit 

(200 pg/L). 
(2) N/A denotes not applicable due to air exposure of YSI sensor during period of maximum dye 

concentration discharge. 
(3) Mean background waler fluorescence: Deionized injection waler: 0.0 pg/L; James River: 0.0 

HB/L-
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Figure 11, Dye concenlralion and waler depth lime series for Oulfall 084 
mixing chamber. Dashed gray lines represent lime period of dye and waler 
injeciion. 
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Figure 12. Dye concenlralion and water depth time series for Outfall 084 
discharge pipe. Dashed gray lines represent lime period of dye and waler 
injection. 
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Figure 13. Waler density limes series for outfall 084 as calculated by the one 
atmosphere international equation of slate of seawater (UNESCO 1981). 
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suspect dala collected during falling and low water conditions. 
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The dye sludy for Outfall 019 was 
conducted from October 27 2008 (8:30 
EST) lo Ociober 28, 2008 (20:30 EST). 
Dye was injected inlo the primary mixing 
chamber for twelve hours beginning al 
8:30 (EST) on 10/27/2008 and ending at 
20:30 (EST) of ihe same day. Wilh 
respecl lo water and weather conditions, a 
spring tide (new moon) occurred on 
Ociober 28, 2008, sea slate varied from 
relatively smoolh to slight-moderate in the 
later portion of the sludy, and weather 
varied from fair to stormy in the later half 
of the study. Rainfall, beginning at 16:40 
(EST) and 8 hours and 10 minutes inlo Ihe 
dye injection period, resulted in 
slonnwaler runoff at the sludy site. 
Rainfall continued from 16:40 (EST) on 
10/27/2008 lo approximately 23:00 (EST); 
tolal rainfall amount was Ll cm (0.44 in) 
for 10/27/2008. Minimal rainfall, 005 cm 
(0.02 in) was measured on ihe following 
day (11/28/2008) over a single hourly 
period (10:00 lo 11:00 EST). The Outfall 
019 site schematic is depicted in Figure 
14. 

The historic median discharge rate of 15.1 
L/min (4.0 gal/min; see Table I) was 
largeled for use during Ihis sludy. The 

mean measured discharge rales during the dye 
and water injection portion of the study was 14.8 
L/min (3.9 gal/min; N=7). Upgradient 
discharges lo the Oulfall 019 mixing chamber were blocked lo assure no or minimal waler entering the 
mixing chamber from upgradient sources. Measured dye injeciion rale and calculated concentration was 
4.9 ml/min and 2939 pg/L, respectively. Oulfall 019 descriptors and calculated dilution factors arc 
provided in Tables 6 and 7, respectively. Dye concentration and waler depth times series for ihe primary 
mixing chamber is provided in Figure 15 and Figure 16 for Ihe oulfall discharge pipe, respectively. A 
downgradient secondary mixing chamber was also sampled during the study period and dye concentration 
and water depth lime scries are provided in Figure 17 Offshore samples were nol collecled during this 
sludy. The calculated water density times series is provided in Figure 18. 

Figure 14. Site schematic for Outfall 019. 

Notes: 
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Table 6. Oulfall 019 descriptors observed during study period. 

Outfall Descriptors 
Tidal Influence Observed in Mixing Chamber 
Number of Chambers between Mixing Chamber and Oulfall 
Distance of Mixing Chamber to Outfall 
Diameter of Outfall Pipe 
Discharge Pipe Elevation 
Time of Travel (leading edge) hrmin 
Time of Travel (peak) hrmin 
Mixing Zone Water Depth 
Acule crileria mixing zone boundary (based on oullel dimensions)1 

Acute crileria mixing zone boundary (based on waler depth)' 

Yes 
3 

178m(583fl) 
61 cm (24 in) 

Sublidal 
5:45 
12:25 

4.6 m (15.0 It) 
27.0 m (88.611) 
22.9 m (75.0 ft) 

Notes: 
(I) Based on Ihe most restrictive condition, offshore sampling stations were approximately 33% 

Ihe distance to Ihe acute criteria mixing zone boundary. 

Table 7. Outfall 019 mixing chamber and outfall plateau dye concentrations and calculated dilution 
factors. 

Mixing Chamber 
pg/L or ppb 

^ I BCO 

Mean: 3,035 
Median: 3039 
3nl Quartile: 3.055 
Max: 3.064 
N: 7 

C .v . -N /A 1 

Oulfall 
pg/L or ppb 

' - 1 w . • 

Mean: 45 
Median: 43 
3"1 Quartile: 52 
Max: 64 
N: 6 

Cjjnii 

Mean: 43 
Median: 39 
3nl Quartile: 53 
Max: 121 
N: 61 

Dilution Factor 

*— l INC*/"—2 BWU 

Mean: 67.4 
Median: 70.7 
3"" Quartile: 58.8 
Max: 47.9 

*-- 1 iw-V v -2 ysi 

Mean: 70.6 
Median: 77.9 
3nl Quartile: 57.6 
Max: 25.3 

Noles: 
(1) N/A denotes nol applicable due lo YSI sensor quenching. 
(2) VaDEQ approved (6/19/2007) mixing zone dilution ratio: 3.2. 
(3) CH2M Hill 2006 model resulls: CORMIX predicted dilution: 2 3 : Target dilution to meet 

acule Cu standard: 4.5. 
(4) Mean background water fluorescence: Deionized injection water: 0.0 pg/L: James River: 0.3 

pg/L. 
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Figure IS. Dye concentration and water depth lime series for Oulfall 019 
primary mixing chamber. Dashed gray lines represent lime period of dye and 
water injection and dashed black line represents start of rainfall. 
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Figure 16. Dye concentration and waler depth time series for Outfall 019 
discharge pipe. Dashed gray lines represent lime period of dye and water 
injeciion and dashed black line represents start of rainfall. 

19 



O) 

3 
6 
B 5 u 

§. 

1600 

1400 

1200 

1000 

800 

600 

400 

200 

YAx i s I 

Y Axis 2 

YSI Dye YSI Quench • ISCO Dye 

Water Depth 

• 
Q 

i 

i 4 5 
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Figure 18. Water density times series for Oulfall 019 as calculated by the 
one atmosphere intemalional equation of stale of seawater (UNESCO 1981). 
Dashed gray lines represent time period of dye and water injeciion. 
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3.4 Outfall 026 

The dye sludy for Outfall 026 was 
conducted from November 19, 2008 (14:45 
EST) to November 21, 2008 (2:45 EST). 
Dye was injected into the primary mixing 
chamber for twelve hours beginning al 
14:45 (EST) on 11/19/2008 and ending al 
2:45 (EST) on the following day. With 
respect to water and weather conditions, a 
spring lide (full moon) occurred on 
November 13, 2008, sea slate was somewhat 
slight immediately prior to the study and 
then remained relatively smoolh lo calm 
throughout the sludy period. The Oulfall 
026 site schematic is depicted in Figure 19. 

The mean measured in situ discharge rate 
during the dye and water injeciion portion of 
Ihe study was 72.9 L/min (19.3 gal/min; Std 
Dev: 17.9 L/min, 4.7 gal/min; N=145). 
Measured discharge exhibited a relatively 
consistent, periodic pallern of peak 
discharge occurring approximately every 2.5 
hours (Figure 20). This is somewhat greater 
than the historic median discharge rate of 
37.9 L/min (10.0 gal/min; sec Table I). 

Given lhat in situ flow was utilized during 
Ihis sludy, no upgradient discharges were 
blocked from enlering the mixing chamber. 

Measured dye injection rale and calculated 
concentration was 4.3 ml/min and 1443 pg/L, 
respectively. Outfall 026 descriptors and 
calculated dilution factors are provided in Tables 8 and 9, respectively. Dye concentration and waler 
depth times series for the primary mixing chamber are provided in Figure 21 and Figure 22 for Ihe oulfall 
discharge pipe, respectively. Rhodamine WT was detected at offshore sampling locations and a lime 
series of offshore dye concentrations is depicted in Figure 23. Rhodamine WT was also visually observed 
(W. Reay and G. Sisson) within the offshore sampling area. The calculated waler density times series is 
provided in Figure 24. 

Figure 19. Site schemalic for Outfall 026. 

Noles: 
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Table 8. Oulfall 026 dcscriplors observed during sludy period. 

Oulfall Dcscriplors 
Tidal Influence Observed in Mixing Chamber 
Number of Chambers between Mixing Chamber and Oulfall 
Dislance of Mixing Chamber to Oulfall 
Diameler of Outfall Pipe 
Discharge Pipe Elevation 
Time of Travel (leading edge) hrmin 
Time of Travel (peak) hrmin 
Mixing Zone Water Depth 
Acute crileria mixing zone boundary (based on outlet dimensions)' 
Acute crileria mixing zone boundary (based on water depth) 
Noles: 
(1) Based on Ihe most restrictive condition, offshore sampling stations were approximately 32% 

the dislance to the acule criteria mixing zone boundary. 

Yes 
I 

42 m (137 ft) 
53 cm (21 in) 

Inlcrtidal 
0:15 
7:00 

6.1 m (20.0 ft) 
23.6 m (77.5 fl) 
30.5 m (100.0 li) 

Table 9. Outfall 026 mixing chamber and outfall plateau dye concentrations and calculated dilution 
factors. 

Mixing Chamber 
pg/L or ppb 

^ - 1 ISCO 

Mean: 1062 
Median: 
3'u Quartile: 
Max: 
N: 1 

€,>, , -N/A1 

Outfall 
pg/L or ppb 

W B C O 

Mean: 104 
Median: 
3rJ Quartile: 
Max: 
N: 1 

• 

Mean: 188 
Median: 188 
3'" Quartile: 189 
Max: 190 
N:2 

c, 

Ci 

Dilution Factor 
C,/C2 

I S t i / ^ — i L'Li) 

Mean: 10.2 
Median: 
$* Quartile: 
Max: 

CiCO'*—'2 y>i 

Mean: 5.6 
Median: 5.6 
3rd Quartile: 5.6 
Max: 5.6 

Notes: 
(1) N/A denotes not applicable due to YSI sensor quenching. 
(2) VaDEQ approved (6/19/2007) mixing zone dilution ratio: 2.6. 
(3) CH2M Hill 2006 model resulls; CORMIX predicted dilution: 1.4; Target dilution lo meet 

acute Cu standard: 5.0. 
(4) Mean background water fluorescence-. In situ injeciion water: 0.2 pg/L; James River: 0.2 
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Stal Injection 
11/19.1)8, 14 45 EST 

End Irijeccon 
11/2^8, 0245 EST 

Figure 20. Upgradient in situ discharge into Outfall 026 mixing chamber 
during period of dye injeetion. 
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Figure 21. Dye concentration and water depth lime series for Outfall 026 
primary mixing chamber. Dashed gray lines represent time period of dye and 
waler injection. 
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Figure 22. Dye concenlralion and water depth time series for Outfall 026 
discharge pipe. Dashed gray lines represent time period of dye and water 
injeciion. 
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Figure 23. Dye concentration and waler depth lime series for Oulfall 026 
offshore sampling points. Dashed gray lines represent lime period of dye and 
water injection. 
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Figure 24. Water density times scries lor Oulfall 026 as calculated by the 
one atmosphere international equation of state of seawater (UNESCO 1981). 
Dashed gray lines represent time period of dye and water injection. 
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Outfall ID: 003 

The dye sludy for Oulfall 003 was 
conducted from December 3, 2008 (12:30 
EST) to December 5, 2008 (0:00 EST). 
Dye was injected inlo the primary mixing 
chamber for twelve hours beginning al 
12:30 (EST) on 12/3/2008 and ending at 
00:30 (EST) of the following day. With 
respect to waler and weather conditions, a 
spring tide (new moon) occurred on 
11/27/2008, sea state was relatively calm 
and buffered due lo pilings on extensive 
pier and shoreline bulkhead structures, and 
weather was fair throughout the sludy. 
The Oulfall 003 site schemalic is depicted 
in figure 25. 
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The mean measured in situ discharge rate 
during the dye and water injeciion portion 
of Ihe study was 8.0 L/min (2.1 gal/min: 
N=5). This is lower than Ihe historic 
median discharge rale of 37.9 L/min (10.0 
gal/min; see Table I), Given thai in situ 
flow was utilized during Ihis sludy, no 
upgradient discharges were blocked from 
entering the mixing chamber. Measured 
dye injection rale and calculated 
concentration was 4.3 ml/min and 13.187 
pg/L, respectively. Outfall 003 dcscriplors 
and calculated dilution factors are 
provided in Tables 10 and 11, respectively. 
Dye concentration and water depth times 
series for the primary mixing chamber is 
provided in Figure 26 and Figure 27 for the 
oulfall discharge pipe, respectively. Rhodamine 
dye was detected at offshore sampling locations and a time scries of offshore dye concentrations is 
depicted in Figure 28. The calculated water density times series is provided in Figure 29. 
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Figure 25. Site schematic for Outfall 003. 

Notes: 
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Table 10. Oulfall 003 descriptors observed during study period. 

Outfall Descriptors 
Tidal Influence Observed in Mixing Chamber 
Number of Chambers between Mixing Chamber and Outfall 
Distance of Mixing Chamber to Oulfall 
Diameler of Oulfall Pipe 
Discharge Pipe Elevation 
Time of Travel (leading edge) hrmin 
Time of Travel (peak) hrmin 
Mixing Zone Water Depth 
Acule criteria mixing zone boundary (based on outlet dimensions)' 
Acule crileria mixing zone boundary (based on waler deplh)' 

No 
1 

21 m(70ft) 
46 cm (18 in) 

Sublidal 
2:00 
4:40 

9.2 m (30.0 ft) 
20.3 m (66.5 ft) 

45.7 m( 150.0 fl) 
Noles: 
(1) Based on the most restrictive condition, offshore sampling slalions were approximately 37% 

Ihe distance lo the acule crileria mixing zone boundary. 

Table 11. Oulfall 003 mixing chamber and outfall plateau dye concentrations and calculated dilution 
factors. 

Mixing Chamber 
Ug/L or ppb 

Outfall 
^tg/L or ppb 

Dilution Factor 

• I INtO 

Mean: 11,665 
Median: 11,692 
3"* Quartile: 12,180 
Max: 12,472 
N: 23 

Mean: 63 
Median: 70 
3"* Quartile: 86 
Max: 101 
N: 18 

Mean; 185.2 
Median: 166.3 
3nl Quartile: 142.6 
Max: 124.5 

C l y „ - N / A ' C2 pa 
Mean: 84 
Median: 80 
3"'Quartile: 101 
Max: 188 
N: 142 

- I jJUXW^-'l ysi 

Mean: 139.9 
Median: 146.2 
3"1 Quartile: 121.6 
Max: 66.3 

Noles: 
(1) N/A denotes nol applicable due to YSI sensor quenching. 
(2) VaDEQ approved (F' Quarter 2006) mixing zone dilution ratio: 1.7. 
(3) Mean background water fluorescence: In situ injection waler: 0.0 pg/L; James River: 0.2 
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Figure 26. Dye concentration and water depth time series for Outfall 003 
primary mixing chamber. Dashed gray lines represent lime period of dye and 
water injection. 
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Appendix I 

Northrop Grumman Shipbuilding-Newport News 
2008 Mixing Zone Dye Sludy 

Flow Dala 

The following dala was taken from VPDES permit #VA0004804 newly issued permit fact sheet and the 
Discharge Monitoring Reports (DMR's) lor 2007 and 2008. All dala reported lo DEQ in estimated 
Million Gallons per Day (MGD), but shown as estimated Gallons per Minute (GPM) below. 

Date 

IQ 2002 
2Q2002 
3Q 2002 
4Q 2002 
IQ 2003 
2Q2003 
3Q 2003 
4Q 2003 
IQ 2004 
2Q2004 
3Q 2004 
4Q2004 
1Q 2005 
2Q 2005 
3Q 2005 
4Q 2005 
IQ2006 
2Q 2006 
3Q2006 
4Q2006 
iQ20()7 
2Q2007 
3Q 2007 
1Q2008 
2Q 2008 

Outfall 003 

10 
10 
25 
100 
25 
20 
10 
20 
20 
:() 
5 
20 
5 
3 
3 

No dala 
10 

3 
10 

No data 
3 
3 
10 
15 
15 

Outfall 019 

10 
20 
.1 

30 
10 
10 
10 
2 
2 
1 
3 
5 
1 
10 
5 
5 
3 
3 
3 

No data 
I 
1 
2 
5 
5 

Outfall 020 

No flow 
No flow 

• 

No flow 

9 

No data 
No flow 

1 
1 
1 
1 

Outfall 026 

20 
20 

500 
100 
20 
15 
3 
3 
10 
3 
10 

i 

5 
50 
3 

20 
50 
IH 

10 
No dala 

10 
10 
100 
2 
5 

Outfall 0841 

No flow 

No flow 

No flow 

0.5 

No flow 

No flow 

2 

Notes: 
(1) Outfall 084 required annual flow reporting only. 
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message Page 1 ot 1 

Austin,Deanna 

From: Stewart, Roger 

Sent: Wednesday, December 03, 2008 10:06 AM 

To: Austin,Deanna 

Subject: RE: NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA FINAL 20081203.doc 

No problem. I t was n i c e working with you and Tom. 

Original Message 
From: Austin,Deanna 
Sent: Wednesday, December 03, 2008 9:33 AM 
To: Stewart,Roger 
Subject: RE: NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA FINAL 20081203.doc 

Thanks Roger!! 

Original Message 
From: Stewart,Roger 
Sent: Wed 12/3/2008 9:01 AM 
To: Austin,Deanna; Barron,Ale.\ 
Cc: Glover.Darryl 
Subject: NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA FINAL 20081203.doc 

I meet with Tom Numbers this morning to go over the data and here's what I think is the final final.... 

In summary not much relief for 003 and 019 Copper. 

«NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA FINAL 
20081203.doc» 

7/24/2009 



Austin,Deanna 

From: 
Sent: 
To: 
Cc: 
Subject: 

Stewart, Roger 
Wednesday, December 03, 2008 9:02 AM 
Austin,Deanna; Barron,Alex 
Glover.Darryl 
NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA FINAL 
20081203.doc 

Attachments: NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA FINAL 
20081203.doc 

w 
NOTES ON 

TISTICAL ANALYS 
meet with Tom Numbers this morning to go over the data and here's what I 

think is the final final.... 

In summary not much relief for 003 and 019 Copper. 



OUTFALL: 003 

Non-transformed and EXP transformed dissolved Copper do not fit a normal 
distribution. The 90th percentiles are 23 and 28 for dissolved Copper and 
total recoverable Copper. The fD Copper value as calculated from the 90

th 

percentile values for dissolved and total recoverable is 0.821. 

Options for 003 Copper: Use translator of 0.821 or collect more data. 

OUTFALL: 005 

The non-transformed dissolved Copper data fit the normal distribution, 
Shapiro-Wilk's W=.85635, p=.05164 

The non-transformed total recoverable Copper data fit the normal 
distribution, Shapiro-Wilk's W=.83441, p=.02668 

Option for 005 Copper: Data are OK to calculate a translator. 

The non-transformed and EXP transformed dissolved and total recoverable 
Zinc data are not normality distributed. The 95th percentiles are 1414, 
1471, 0.996 for dissolved Zinc, total recoverable Zinc, and fD, 
respectively. The fD Zinc value as calculated from the 95

th percentile, 
values for dissolved and total recoverable is 0.961. 

The non-transformed and log transformed Zinc fD fit a normal distribution, 
Shapiro-Wilk's W=.95151, p=.66334, Shapiro-Wilk's W=.94688, p=.60443, 
respectively. 

Options for 005 Zinc: Data are OK to calculate a translator.-

OUTFALL: 019 

Non-transformed Arc Sign Square Root and EXP transformed dissolved Copper 
do not fit a normal distribution. The 90th percentiles are 5, 14, 0.75 for 
dissolved Copper, total recoverable Copper, and fD/ respectively. Options 
for 003 Copper: Use translator of 0.75 or collect more data. 

NOTES ON STATISTICAL ANALYSIS OF CHEMICAL 11:31 AM...4/14/2009 Page 1 of 2 
TRANSLATOR DATA FINAL 20081203.doc 



Histogram: arcsine square root 
The Shapiro-Wilk W test is used iii testing for normality. If the W statistic is significant, then the 
hypothesis that the respective clistiibiition is nonnal should be rejected. The Shapiro-Wilk W test 
is the preferred test of normality <../N/Nonnalitv%20tests.htm> because of its good power 
properties as compared to a wide range of alternative tests (Shapiro, Wilk, & Chen, 1968). 

Shapiro-Wilk W=.77096, p=.00446 
9 

0.8 1.0 

X <= Category Boundary 
1.6 

NOTES ON STATISTICAL ANALYSIS OF CHEMICAL 
TRANSLATOR DATA FINAL 20081203.doc 

11:31 AM..4/14/2009 Page 2 of 2 



Austin,Deanna 

From: Barron.Alex 
Sent: Thursday, October 23, 2008 9:34 AM 
To: Stewart,Roger; Austin,Deanna 
Subject: RE: NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA.doc 

Yes, l o o k s Ok t o me t o o . 

Original Message 
From: Stewart,Roger 
Sent: Thursday, October 23, 2008 8:50 AM 
To: Austin,Deanna; Barron,Alex 
Subject: RE: NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA.doc 

Sure I think we're ready Alex???? 

Original Message 
From: Austin,Deanna 
Sent: Thursday, October 23,20088:41AM 
To: Stewart,Roger 
Subject: RE: NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA.doc 

Do you want me to forward your notes so they can add the info to their final report? 

Deanna Austin 
DEQ-TRO Water Permits 
5636 Southern Blvd 
Virginia Beach, VA 23462 
Phone: 757-518-2008 
Fax: 757-518-2009 

Original Message --
From: Stewart,Roger 
Sent: Thursday, October 23, 2008 8:39 AM 
To: Austin,Deanna 
Subject: RE: NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA.doc 

Nothing written only a partial verbal 

Original Message 
From: Austin,Deanna 
.Sent: Thursday, October '23, 2008 8:34 AM 
To: Stewart,Roger 
Subject: RE: NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA.doc 

Roger, Have you shared any of this info with Tom Numbers yet? 

Deanna Austin 
DEQ-TRO Water Permits 
5636 Southern Blvd 
Virginia Beach, VA 23462 
Phone: 757-518-2008 
Fax: 757-518-2009 

Original Message 
From: Stewart,Roger 
Sent: Thursday, October 23, 2008 8:30 AM 
To: Barron,Alex ' 
Cc: Austin,Deanna 
Subject: NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA.doc 

1 



Corrected translator for 019 



Austin,Deanna 

From: 
Sent: 
To: 
Cc: 
Subject: 

Stewart, Roger 
Thursday, October 23, 2008 8:30 AM 
Barron,Alex 
Austin,Deanna 
NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA.doc 

Attachments: NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA.doc 

w ^ 

NOTES ON 
TISTICAL ANALYS 

o r r e c t e d t r a n s l a t o r for 019 



OUTFALL: 003 

Non-transformed and EXP transformed dissolved Copper do not fit a normal 
distribution. The 95th percentiles are 42, 43, 1.00 for dissolved Copper, 
total recoverable Copper, and fD; respectively. The fD Copper value as 
calculated from the 95th percentile values for dissolved and total 
recoverable is 0.977-. 

Options for 003 Copper: Use translator of 0.977 or collect more data. 

OUTFALL: 005 

The non-transformed dissolved Copper data fit the normal distribution, 
Shapiro-Wilk' s W=.85635, p=.05164 

The non-transformed total recoverable Copper data fit the normal 
distribution, Shapiro-Wilk' s W=.83441, p=.02668 

Option for 005 Copper: Data are OK to calculate a translator. 

The non-transformed and EXP transformed dissolved and total recoverable 
Zinc data are not normality distributed. The 95th percentiles are 1414, 
1471, 0.996 for dissolved Zinc, total recoverable Zinc, and fD/ 
respectively. The fD Zinc value as calculated from the 95

th percentile 
values for dissolved and total recoverable is 0.961. 

The non-transformed and log transformed Zinc fD fit a normal distribution, 
Shapiro-Wilk' s W=.95151, p=.66334, Shapiro-Wilk' s W=.94688, p=.60443, 
respectively. 

Options for 005 Zinc: Data are OK to calculate a translator. 

OUTFALL: 019 

Non-transformed Arc Sign Square Root and EXP transformed dissolved Copper 
do not fit a normal distribution. The 90th percentiles are 5, 14, 0.75 for 
dissolved Copper, total recoverable Copper, and fD/ respectively. Options 
for 003 Copper: Use translator of 0.75 or collect more data. 

NOTES ON STATISTICAL ANALYSIS OF CHEMICAL 9:13 AM...7/24/2009 Page 1 of 2 
TRANSLATOR DATA (5) .doc 



Histogram: arcsine square root 
The Shapiro-Wilk W test is used in testing for normality. If the W statistic is significant, then the 
hypothesis that the respective distribution is nonnal should be rejected. The Shapiro-Wilk W test 
is the preferred test of normality <...-N Nomialitv? biOtests.htm:: because of its good power 
properties as compared to a wide range of alternative tests (Shapiro, Wilk, & Chen, 1968). 

Shapiro-WilkW=.77096,p=.00446 / 

0.8 1.0 

X <= Category Boundary 

NOTES ON STATISTICAL ANALYSIS OF CHEMICAL 
TRANSLATOR DATA (5) . doc 

9:13 AM...7/24/2009 Page 2 of 2 



Austin,Deanna 

From: 
Sent: 
To: 
Cc: 
Subject: 

Attachments: 

Stewart, Roger 
Thursday, October 09, 2008 1:12 PM 
Austin,Deanna 
Barron.Alex 
NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA.doc 

NOTES ON STATISTICAL ANALYSIS OF CHEMICAL TRANSLATOR DATA.doc 

NOTES ON 
TISTICAL ANALYS 

e l l o Deanna, 

Here are our notes on the review of ERM's CT for NN. As far as Alex and I are concerned' 
'only' the Copper for 003 is in question. 

Please let me know what you think and how you want to handle this. I'll be out from this 
afternoon until Wednesday... 

roger 



OUTFALL: 003 

Non-transformed and EXP transformed dissolved Copper do not fit a normal 
distribution. The 95th percentiles are 42, 43, 1.00 for dissolved Copper, 
total recoverable Copper, and fD, respectively. The fD Copper value as 
calculated from the 95th percentile values for dissolved and total 
recoverable is 0.977. 

Options for 003 Copper: Use translator of 0.977 or collect more data. 

OUTFALL: 005 

The non-transformed dissolved Copper data fit the normal distribution, 
Shapiro-Wilk's W=.85635, p=.05164 

The non-transformed total recoverable Copper data fit the normal 
distribution, Shapiro-Wilk's W=.83441, p=.02668 

Option for 005 Copper: Data are OK to calculate a translator. 

The non-transformed and EXP transformed dissolved and total recoverable 
Zinc data are not normality distributed. The 95th percentiles are 1414, 
1471, 0.996 for dissolved Zinc, total recoverable Zinc, and fD, 
respectively. The fD Zinc value as calculated from the 95

th percentile 
values for dissolved and total recoverable is 0.961. 

The log transformed Zinc fD fit a normal distribution, Shapiro-Wilk's 
W=.94688, p=.60443 

Options for 005 Zinc: Data are OK to calculate a translator. 

NOTES ON STATISTICAL ANALYSIS OF CHEMICAL 11:35 AM...4/14/2009 Page 1 of 1 
TRANSLATOR DATA (7) .doc 
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1.0 INTRODUCTION 

This document presents a Metals Translator Study for the Northrop 
Grumman Newport News' (NGNN) Shipbuilding Facility (the facility) 
located in Newport News, Virginia. The study was undertaken to 
determine if Translator Factors for both copper and zinc could be 
developed in support of the facility's Virginia Pollutant Discharge 
Elimination System (VPDES) Schedules of Compliance for Total 
Recoverable Metals for Permit No. VA0004804. Tlte US Environmental 
Protection Agency (EPA) has provided guidance on the development of 
translator factors in a June 1996 guidance document, "The Metals 
Translator: Guidance for Calculating a Total Recoverable Permit Limit 
from a Dissolved Criterion" (Guidance Manual). In several VPDES 
, permits and in recent discussions, Virginia Department of Environmental 
Quality (VADEQ) has indicated their consideration of results calculated 
through metal translator studies in evaluating and setting permit limits. 
This information will be beneficial to NGNN in its current permit 
modification cycle and discharge compliance in the future. 
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2.0 STUDY APPROACH AND METHODS 

2.1 STUDY APPROACH 

The Metal Translator Factor is the ratio of the concentrations of dissolved 
metal to total recoverable metal downstream of a discharge or outfall. 
However, to determine this for a specific site, one must evaluate the 
partitioning of the metal in the downstream waters using a significant 
number of representative concentration data points, while also evaluating 
the relationship of the dissolved metal concentration with total suspended 
solids (TSS), an adsorbent for the metal. EPA's guidance manual outlines 
the procedures for calculating the translator factor for different statistical 
distributions of the data, as well as, different relationships with TSS 
concentrations. 

Because the levels of copper and zinc in the discharge NGNN discharges 
are low (e.g. 20 - 200 parts per billion (ppb)), small variations can affect 
the calculations significantly. For this reason, EPA's guidance manual 
recommends that the sampling and analytical techniques for determining 
total recoverable and dissolved copper be designed for trace metals 
analysis. EPA Method 1669, "Sampling Ambient Water for Trace Metals 
at EPA Water Quality Criteria Levels", outlines the procedures necessary 
to minimize contamination during sampling and handling, thus providing 
a more accurate translator factor. This method is much more rigorous in 
terms of avoiding contamination. It requires the use of two people for the 
sampling operations, one with "clean" hands, and one with "dirty" hands. 
It also calls for special reagents, sampling containers, filters and quality 
assurance/quality control (QA/QC) procedures such as field and 
equipment blank testing during the sampling. The designated "clean 
hands" person only handles the sample right before the actual sample is 
obtained and immediately packages it for transport to the lab. 

2.2 SAMPLING LOCATION, FREQUENCY AND DURATION 

Nine (9) locations were scheduled for weekly sampling for an eleven (11) 
week interval. US EPA recommends at least ten sample events to obtain a 
proper statistical range. One (1) duplicate sample was also taken at a 
predetermined sampling location each week. Between the fifth and sixth 
sampling events, a preliminary review of the data was undertaken to 
ensure that the ultimate objective could be achieved. In addition, while 
reviewing the sampling locations and wastewater sources, the number of 
locations was reduced from nine (9) to seven (7) sampling locations. Also 
an additional outfall was eliminated due a continued low flow condition. 

ENVIRONMENTAL RESOURCES MANAGEMENT 9 NGNN - METALS TRANSLATOR STUDY PLAN 



2.3 SAMPLING SCHEDULE 

Table 2-1 

The sampling schedule is presented in Table 2-1 below. 

Sampling Location and Schedule 

Outfall No. 

003 

005 

019 

020 

023 

026 

030 

037 

084 

Location Sampling Date (2008) 

East of Pier #3 

East of Pier #5 

North of Dry-dock #3 

North of Dry-dock #4 

South of Dry-dock #10 

North of Dry-dock #11 

Foundry Area 

South of Dry-dock #4 

South of Building 4730 

14Feb, 20Feb, 28Feb, 5Mar712Mar, 8May, 
14May, 22May/ 29May/ 4Jun/ l l jun 

14Feb, 20Feb, 28Feb, 5Mar712Mar7 8May, 
14May; 22May, 29May/ 4Jun/ l l jun 

14Feb/ 20Feb, 28Feb, 5Mar, 12Mar, SMay, 
14May, 22May/ 29May, 4Jun, l l jun 

14Feb, 20Feb, 28Feb, 5Mar, 12Mar, SMay, 
14May/ 23May 

(no samples taken 29May/ 4Jun, l l jun due 
to no flow) 

14Feb7 20Feb7 28Feb7 5Mar, 12Mar 

14Feb7 20Feb7 28Feb7 5Mar, 12Mar7 8May, 
14May, 22May, 29May, 4Jun7 l l jun 

14Feb7 20Feb7 28Feb7 5Mar712Mar7 8May7 

14May7 22May, 29May7 4Jun7 l l jun 

14Feb7 20Feb, 28Feb7 5Mar712Mar 

14Feb7 20Feb, 28Feb7 5Mar712Mar, SMay, 
14May7 22May7 29May/ 4Jun7 l l jun 

2.4 SAMPLING METHODOLOGY 

Samples were collected in conformance with both US EPA and VADEQ 
protocols. Universal Laboratories, located in Hampton Virginia, a 
Virginia certified laboratory, worked with ERM to develop a sampling 
methodology, provided one of the sampling personnel as well as, 
completed the sample analysis. This included field protocols that were 
consistent with EPA Method 1669 and involved one sampler designated 
as "clean hands" and a second sampler referred to as "dirty" hands. 
Emphasis was placed on clean sampling and analysis. The Metals 
Translator study plan is provided in Appendix A, and was provided to 
the VADEQ for their review and comment prior to the initiation of work. 

In addition, sample containers used for the NGNN sampling event were 
pre-cleaned and stored under rigorous protocols to ensure the containers 
were free of contamination prior to transport to the sample location. This 
protocol included special handling procedures and additional quality 
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assurance sampling is outlined in the Metals Translator Sampling Plan 
contained in Appendix A. 

During a sampling location site visit prior to the initiation of the actual 
sampling, access to the sampling locations was reviewed with 
representatives from NGNN Plant Operations, NGNN Environmental, 
Universal Labs and ERM. NGNN Plant Operations personnel would 
provide access to specific sampling locations where needed. In addition, a 
method to obtain "clean" samples was discussed at each location. Low 
flows where sampled up the pipe without hitting the sidewall or the 
bottom of the pipe to avoid the sampling of sediments. Continuous flow 
conditions where the pipe invert was almost full, as well as, pumped 
discharges which were activated by elevation (level control) or pollutant 
concentration (conductivity) were additional conditions at the time of 
sampling. In each case, a unique sampling technical/approach was 
discussed with input from the NGNN Environmental representative that 
routinely performs the effluent discharge sampling. In all cases, we 
attempted to sample during a time most representative of NGNN normal 
sampling activities. Finally, because some of the facility's discharge pipes 
are impacted by tidal influences, the outfall sampling order varied weekly 
to reduce/eliminate tidal influences in the sampling locations. 

The sampling techniques proposed for these various locations were 
consolidated and reviewed with VADEQ before they were formalized in 
the Site Sampling and Management Plan. 

Mr. Roger Stewart of the VADEQ witnessed a sampling event on 28 
February 2008. Mr. Stewart participated in an additional discussions 
during the program implementation about proper sampling and data 
analysis/ interpretation. 

2.5 SAMPLE ANALYSIS 

Samples were taken to the Universal Laboratories facility in Hampton, 
Virginia where they were received under a chain of custody protocol. 
Samples were received and stored until analysis was initiated utilizing 
Universal Labs Quality Assurance/ Quality Control protocols. Each of 
the samples was analyzed for: 

• dissolved copper; 
• total recoverable copper; 
• dissolved zinc; 
• total recoverable zinc; 
• TSS; 
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• hardness; and 
• pH. 

Quahty control samples were also obtained and analyzed. These included 
field, trip and equipment blanks. Results of these samples are contained 
iii the full data package contained in Appendix B. 

Further, it was agreed that at the approximate midpoint of the scope of 
work, and initial data review would be undertaken to determine the 
viabihty of the Translator Factor. Sample locations (outfalls) that were not 
deemed viable by ERM and/or NGNN, were eliminated from additional 
sampling events. 
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3.0 RESULTS 

3.1 ANALYTICAL DATA 

Sample analytical data was provided on a normal "turn around" interval. 
Sample results were reported to ERM after Universal Laboratories 
completed their validation, consistent with their Laboratory Data 
Validation procedure. 

In addition, ERM evaluated the resulting analytical data to insure the 
potential key factors of metal variability were within the normal range. 
These included TSS, pH and hardness. 

The analytical results for the sampling events are summarized in 
Appendix B. 

Method detection limits and reporting limits were indicated on each set of 
analytical data results. 

3.2 TRANSLATOR CALCULATION 

The Metals Translator Factors are determined as the ratio of dissolved 
fraction divided by the total recoverable fraction, as shown in Appendix 
C. 

3.3 TOTAL SUSPENDED SOLIDS/TRANSLATOR RELATIONSHIP 

In accordance with the EPA guidance, the individual translators need to 
be evaluated against the total suspended solids (TSS) for each event to 
determine if the translator is dependent on TSS. This is due to the 
assumption that as TSS increases, the dissolved fraction decreases because 
of the increased number of binding sites. 

As can be seen in Figures 3-1 and 3-2 presented below, the translator and 
TSS do not correlate and therefore, the translator is not dependent on TSS. 
This visual observation is statistically evaluated by calculation of the 
correlation coefficient. The correlation coefficient measures the direction 
and strength of a linear association among two variables and is always 
between -1 and +1. A correlation coefficient of +1 or -1 indicates that the 
data correlates. Alternatively, a correlation of 0 or a number closer to 0 
indicates that the data does not correlate. The coefficient for the copper 
and zinc translator is 0.58 and 0.53, respectively, which further confirms 
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that the translator factors are not dependent on TSS. Therefore, TSS was 
not considered further in this evaluation. 
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Figure 3-1 
Translator and Suspended Solids Correlation for Copper 
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Translator and Suspended Solids Correlation for Zinc 

• / I 

1- •'^y\mm,m<-mzz7^ 'im^A-z^k. 
. ' •4 '• 

£ * , « - • 

.'.fsS 

••/.. %" • • ^ • • - m - ^ ^ r m z 
; & m ~.'A: i m -:A77. ;•••••* 

fSS: 

'4 % 
•'! i 

0.00 5.00 10.00 15.00 20.00 

Total Suspended Solids (mg/L) 

25.00 30.00 

ENVIRONMENTAL RESOURCES MANAGEMENT NGNN - METALS TRANSLATOR STUDY PLAN 



3.4 ADDITIONAL ANALYTICAL PARAMETERS 

In addition to TSS, each sample was also analyzed for pH and hardness. It 
is desirable that the range for both of these additional parameters remain 
constant. pH was maintained within a close range with the exception of 
the first sampling event. Hardness was more variable. Therefore, no 
direct correlation between the variability of these additional parameters 
and the analytes concentration was found. Further, this variability would 
validate the Translator Factors as "statistically more robust". 

3.5 DETERMINATION OF NORMALITY 

The data collected for the outfalls are all within a tight range and have 
very little variance. However, all of the data was reviewed to determine if 
it was considered log normal and a valid Translator Factor. Alternative 
calculation could be completed if the data was not log normal. This was 
done on data from three outfalls (No. 003,005 and 019). This resulted in 
revisions to two of the translator factor calculations (Dissolved Copper at 
Outfalls No. 003 and 019). A summary of these calculations is presented 
in Appendix D. 

At Outfall 003, the Dissolved Copper data was not log-normal, but all 
other parameters were log-normal. Therefore a Margin of Safety 
percentile (90th) was used for the calculation of a revised Copper 
Translator Factor of 0.82. 

At Outfall 005, all the data was found to be non log normal. However, the 
data did fit a normal distribution using Shapiro-Wilk's (W=0.83441 and 
p=0.02668). The Translator Factor remained unchanged. 

At Outfall 019, the Dissolved Copper was found to be non-log normal and 
did not fit other log normal calculations (Arc Sign Root). Therefore the 
90th percentile Margin of Safety was applied to the calculated Translator 
factor resulting in a revised factor of 0.75. 

3.6 TRANSLATOR DEVELOPMENT 

If the translator data set is determined to be log normal, as assumed, arid 
not dependent on TSS, then the translator factor will be calculated in 
accordance with the EPA Metal Translator Guidance as the geometric 
mean of tlte individual translator factors. The data collected for the 
outfalls fit both of these criteria, so therefore, calculating the geometric 
mean is appropriate for this Metals Translator. 
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The geometric mean calculation for each sampling location is provided in 
Appendix C and is summarized below. 

Table 3-1 Geometric Mean for Each Sampling Location 

Outfall No. Geometric Mean for Copper 

003 0.66 

005 0.65 

019 0.46 

026 0.45 

030 0.64 

084 0.65 

Geometric Mean for Zinc 

0.93 

0.89 

0.65 

0.63 

0.86 

0.58 

Note that Geometric Means were not calculated for Outfall No. 20, 23, and 
37 due to an insufficient data. Outfalls No. 23 and 37 were not sampled 
after the midpoint data evaluation (five sample events). Also, through the 
eleven sampling events, only eight samples were able to be obtained from 
Outfall No 20, due to the low flow conditions. This number was not 
within the statistically acceptable range as defined by US EPA, and a 
Translator Factor was not calculated. 
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4.0 TRANSLATOR FACTORS AND CONCLUSIONS 

Based upon the field sampling and subsequent data review, ERM was able 
to calculate Translator Factors for six outfalls (sampling locations). These 
Translator Factors for Copper and Zinc, developed in conformance with 
EPA Guidance can be used in upcoming VPDES permit negotiations. The 
following are the calculated metals Translator Factors, existing effluent 
limit and corresponding effluent Umit utilizing the Translator Factor for 
each of the following outfall locations. 

Table 4-1 

Outfall 
No. 

003 

005 

019 

026 

030 

084 

Revised Limits 

Existing 
Copper Permit 

Limit (ug^L) 

16 

NL 

30 

24 

19 

19 

Using Translator Factors 

Copper 
Translator 

Factor 

0.82* 

0.65 

0.75* 

0.45 

0.64 

0.65 

Revised Limit 
Applying 

Factor (ug^L) 

19.5 

NL 

40 

53 

30 

29 

Existing Zinc 
Permit Limit 

(ug^L) 

153 

1,188 

288 

NL 

NL 

NL 

Zinc 
Translator 

Factor 

0.93 

0.89 

0.65 

0.63 

0.86 

0.58 

Revised Limit 
Applying 

Factor (ug^) 

165 

1,335 

443 

NL 

NL 

. NL 

NL - No Limit 

* - Based on log normal calculation 

ERM has conducted this study at the request of NGNN in support of the 
Schedules of Compliance for Total Recoverable Metals requirement as 
written in Part I.B of VPDES Permit No. VA0004804. It is understood that 
this report will be submitted to VADEQ as part of an overall strategy for 
the achievement of compliance with the final limitations. 
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Appendix A 
Metals Translator Sampling Plan 
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1.0 PROJECT DESCRIPTION 

1.1 GENERAL OVERVIEW 

This document presents field sampling and laboratory techniques to 
collect and analyze total and dissolved Copper (Cu) and Zinc (Zn) by 
clean metals techniques. This scope of work is being completed for 
Environmental Resources Management, Inc. (ERM) and Universal 
Laboratories (UL) in support of site specific protocols for Northrop 
Grumman Corporation (Northrop Grumman), in Newport News, 
Virginia. Ultimately, it is Northrop Grumman's desire to develop a 
"translator factor", which is a conversion between each metal's total 
recoverable-based criterion and a dissolved metals concentration, if 
possible. 

1.2 SAMPLE COLLECTION AND ANALYSIS 

ERM, UL and Northrop Grumman have reviewed the proposed 
sampling locations and schedule to achieve the desired analytical data 
necessary to support a metals translator calculation. Through a series 
of site visits and discussions with Northrop Grumman and the Virginia 
Department of Environmental Protection (VDEQ), access to the 
sampling location, sampling protocols and the sample locations (see 
Table 1) were agreed to. 

Sample collection and analysis will follow VDEQ Memorandum 96-09 
Obtaining Dissolved Metals Data Amendment #1, and USEPA Method 
1669 with exceptions as noted. 

All sample containers and sampling equipment will be tested and proven 
clean of the contaminant of interest (Copper and Zinc) prior to sampling. 
An acceptable blank, as described in Section 2.2, is one free from 
contamination below the minimum level specified in this project: 

EPA Method 200.7 for Copper MDL =0.001 mg/L 

EPA Method 200.7 for Zinc MDL = 0.001 mg/L 

Note: The philosophy behind contamination control is to 
ensure that any object or substance that contacts the 
sample is nonmetallicandfieefiomanytmteridtimtmay contain 
copper or zinc. 

ENVIRONMENTAL RESOURCES MANAGEMENT 1 NGNN TRANSLATOR STUDY SAMPLING PLAN 011608 FINAL 



Furtlier, Northrop Grumman's current disdmrge limitations 
are presented in pg/L. 

The ease of contaminating water samples with the metals of interest. 
Copper and Zinc, cannot be overemphasized. Techniques and equipment 
used should maximize the ability of the sampling team to collect samples 
reliably and eliminate sample contamination. 

UL and ERM field staff will obtain effluent water samples from various 
outfalls at the shipyard. The sampling frequency will be weekly for the 
duration of eleven weeks, randomly alternating times and days of the 
week, where practicable and/or weather permitting. At the five week 
interval, an interim assessment will be completed to determine that the 
translator factor data is validating a relationship between the dissolved 
and total metals concentration. The following samples will be collected at 
each location: 

(1) 2-liter poly container for Total Suspended Solids (TSS) and 

hardness; 

(1) 500 ml pre-cleaned for Total Copper and Zinc; and 

(1) 500 ml pre-cleaned for Dissolved Copper and Zinc. 

Specific sampling locations and sampling techniques will be used: 
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2.0 QUALITY ASSURANCE OBJECTIVES 

2.1 ANALYTICAL METHODS AND DETECTION LEVELS 

Method 
Parameter Method D e t e c t i o n Level 

C o p p e r EPA200.7 0.001 mg/L* 

Zinc EPA 200.7 0.005 mg/L 

Total Suspended Standard Method 2540 D 1.0 mg/L 
Solids 

Hardness Standard Method 2340 C 2.0 mg/l 

* with concentration techniques can go to 0.0005 mg/L if the dissolved concentration is near the 
report limit pf 0.001 mg/L 

2.2 QUALITY ASSURANCE SAMPLES REQUIRED 

The prepared samples will be analyzed by the methods listed above; 
Quality Assurance/Quality Control (QA/QC) samples to be analyzed are listed 
below with tlte frequencies. 

2.2.1 Equipment Blanks 

Before using any sampling equipment at a sampling location, the 
laboratory is required to generate equipment blanks to demonstrate that 
the equipment is free from contamination. 

2.2.2 Field Blanks 

To demonstrate that sample contamination has not occurred during the 
field sampling and processing, at least one (1) field blank will be 
generated for every sampling event. Field blanks are collected before 
sample collection. 
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2.2.3 Field Duplicate 

To assess the precision of the field sampling and analytical processes, at 
least one (1) field duplicate sample will be collected for every ten (10) 
samples that are collected or per sampling event. 

2.2.4 Laboratory Method Blank 

A digestion blank will be analyzed with each analytical batch. 

2.2.5 Laboratory Control Samples (LCS) 

A blank spike will be analyzed with each analytical batch. 

2.2.6 Matrix Spike (MS) 

A Matrix Spike is an aliquot of sample that is spiked with a known 
quantity of copper and zinc added in the laboratory. This sample in 
conjunction with the Matrix Spike Duplicate (MSD) measure the precision 
and accuracy of each analytical batch. 

2.2.7 Matrix Spike Duplicate (MSD) 

A Matrix Spike Duplicate is a duplicate aliquot of sample that is spiked 
with a known quantity of copper and zinc added in the laboratory. This 
sample in conjunction with the matrix spike measures the precision and 
accuracy of each analytical batch. 
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3.0 FIELD SAMPLING 

3.1 EQUIPMENT REQUIRED 

Pre-cleaned and tarred plastic containers prepared according to 
USEPA Methods 1669 (500mi double bagged) 
2-liter poly containers for TSS 
Variable speed peristaltic pump 
Gelman filter Capsule 
Pre-cleaned pump tubing 
Pre-cleaned sample tubing 
Sampling wand 
PVC Field notebook 
pH meter 
Carboy/Container with DI water for Field Blank (see Section 2.2 for 
frequency) 
Carboy for waste (2 gallons) 

3.2 FIELD SAMPLING PROCEDURE 

3.2.1 Sampling Personnel 

Field sampling will be conducted in accordance with EPA Method 1669. 
Below are some of the key procedures from the EPA Method that will be 
followed on this project. All operations involving contact with the sample 
bottle and with transfer of sample from the collection device to the sample 
bottle are handled by the individual designated as "clean hands". The 
individual designated as "dirty hands" is responsible for all activities that 
do not involve direct contact with the sample. 

Sampling personnel are required to wear clean non-talc gloves at all times 
when handling sampling equipment and containers. 

3.2.2 Samples 

Dissolved metals samples will be filtered and preserved with nitric acid in 
the laboratory. Totals metals samples will be preserved with nitric acid. 
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3.2.3 Gelman Filter Capsule 

Each Gelman Filter Capsule will be conditioned by pumping at least one 
(1) liter of laboratory de-ionized (DI) water through just prior to filtering 
the sample. The filtrate can be discarded in the waste container. 

3.2.4 Continuous Flozv Sampling 

Certain sites will require modifications to this sampling protocol, but 
always continuing with these clean hands/dirty hands approach. Certain 
outfalls have been determined to be low flow and this wand approach 
may not be sufficient to obtain samples. For these outfalls, it has been 
decided to use a pre-cleaned and tested vessel. This vessel will be 
positioned in front of the pipe to collect water and the wand will be placed 
in the vessel to obtain samples. This is very case specific and the best 
sampling approach will be determined during the first event. This 
document will be revised for any outfall specific sampling equipment and 
will be detailed for each outfall where the procedure below is 
revised/ amended. 

The continuous flow sampling uses a variable speed peristaltic pump to 
pump sample into the bottle through polytetiafluoroethylene (PTFE) 
tubing. The intake of the sample tubing will he inserted into the 
polyvinylchloride (PVC) sampling wand and submerged approximately 
two (2) inches below the surface. 

The sampling team will use the following procedure: 

• clean hands and dirty hands put on multiple layers of personal 
protection gloves; 

• the sampling team (two person team) will remove the bags 
containing the tubing, plastic wrap, and pump from the coolers or 
storage containers in which they are packed for transport; 

• dirty hands removes the pump from its storage bag and opens the 
bag containing the pump and sample tubing; 

• dirty hands installs the pump tubing while clean hands holds the 
ends and install the filter; 

• both clean hands and dirty hands change gloves; 
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dirty hands reaches into tlte storage cooler and opens the outer bag 
containing the sample container which is full DI water; 

clean hands places the sample container on the work bench 
previously set-up, and removes one end of the loop connection on 
top of the container; 

clean hands connects the end of the pump tubing to the free fitting 
on top of the sample bottle, then inverts the bottle; 

dirty hands starts the pump to process the entire contents of the 
sample container through the tubing and filter; 

dirty hands stops the pump before the filter goes dry; 

clean hands disconnects the pump tubing from the empty sample 
bottle and reconnects the same end to a second sample bottle 
containing DI water, again inverting the sample bottle; 

dirty hands starts the pump again to process the blank water 
allowing approximately 125 ml to be expelled as waste to remove 
any trace of the conditioning water; 

clean hands attaches the first sample bottle to the end of the filter to 
collect the remainder of the DI water as the field blank; 

clean hands disconnects the blank bottle from the filter once it is 
full, reconnects sample loop on the sample bottle, returns the bottle 
to the inside bag, and zips the bag. Clean hands then places the 
zipped bag into the outer bag held by dirty hands; 

clean hands inserts the sample tubing in the notch of the PVC 
sampling wand while dirty hands holds the wand; 

the wand will be in place for a short time to allow any solids that 
were disturbed during submersion to settle; 

dirty hands starts the pump allowing it to process approximately 
125ml of sample water from the filter to be expelled as waste to 
purge the tubing and filter of the DI water; 

both clean hands and dirty hands change gloves; 
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• dirty hands reaches into the storage cooler and opens the bag 
containing the sample container; 

• clean hands places the sample container on the work bench 
previously set-up, and removes one end of the loop connection on 
top of the container; 

• clean hands connects the free end of the loop to fitting on the filter 
and dirty hands turns on the pump; 

• clean hands reconnects sample loop on the sample bottle, returns 
the bottle to the inside bag, and zips the bag. Clean hands then 
places the zipped bag into the outer bag held by dirty hands; 

• dirty hands zips the outer bag, and places it into a clean ice-filled 
cooler for transport; and 

• repeat the above steps without the filter for the total metals sample. 

The order of the sampling will be: rinse filter, obtain dissolved copper and 
zinc/hardness samples, remove filter. 

Repeat steps without the filter in the following order: total copper and 
zinc/hardness, then TSS. 

3.3 SAMPLE TRANSPORTATION 

The samples will be packed on ice and the Chain of Custody documents 
and field notes will be completed before transportation to the laboratory. 

Total recoverable metals will be digested and analyzed as per UL 
SOP#156 (Attached), with all appropriate QA samples analyzed. 

Dissolved samples will be processed according to UL SOP#256 
(Attached), with all appropriate QA samples analyzed. 
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Table 1 

NGNN Translator Study 

Sample Locations 

Outfall No. 

003 

005 

029 

020 

023 

026 

030 

037 

009 

084 

Location 

East of Pier #3 

East of Pier #5 

North of Drydock #3 
North of Drydock #4 

South of Drydock #10 

North of Drydock #12 

Foundry Area 

South of Drydock #4 

South of Building 60 

South of Building 4730 
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1.0 SCOPE AND APPLICATION 
This method provides sample preparation procedures for the determination of total 
recoverable and dissolved analytes in ground water, surface waters, drinking water, and 
wastewater; to include all aqueous samples containing suspended-or particulate materials < 
1% (w/v). Samples can then be analyzed by ICP, Flame, or Graphite. 

2.0 SUMMARY OF METHOD 
Samples are refluxed for 30 minutes in a mixture of nitric acid and hydrochloric acids. After 
extraction, most samples are diluted to 25mLs with DI water. 

3.0 INTERFERENCES 
3.1 Contamination is a primary concern. The work area should be wiped down each day to 

eliminate environmental contamination. 
3.2 Glass may cause a positive interference for boron and silica analysis and therefore only 

plastic or quartz lab ware should be used from the time of collection to completion of 
analysis, if boron and silica will be determined. 

3.3 Concentrations of silver above O.lmg/L may be lost during digestion and therefore 
smaller portions of sample should be used for this analysis. 

4.0 SAMPLE COLLECTION, PRESERVATION, and STORAGE 
4.1 For determination of dissolved metals, the sample myst be filtered through a 0.45um 

membrane filter. Acidify the filtrate with 1:1 Nitric acid immediately following the 
filtration to a pH of less than 2. 

4.2 For the determination of total recoverable elements in aqueous samples, acidify with 1:1 
Nitric acid at the time of collection or as soon as possible thereafter to a pH of less than 2. 
If samples can not be acidified upon collection, then acidify samples and hold for 16 
hours before withdrawing and aliquot for processing. 

5.0 EQUIPMENT AND SUPPLIES 
5.1 Digestion tube - Environmental Express 50mL or equivalent. 
5.2 Ribbed watch glass 
5.3 Pipetter - Eppendorf 
5.4 Pipet tips 
5.5 Hotblock - Environmental Express 50mL or equivalent held at 850C. 
5.6 Filter and Plunger - Environmental Express 2um size to remove suspended matter. 
5.7 Nitrile gloves 
5.8 Thermometer at 850C 

6.0 REAGENTS AND STANDARDS 
6.1 Nitric Acid - Trace metals grade. Store in a hood. 
6.2 1:1 Hydrochloric Acid - Trace metals grade. Put 500mL DI water in acid bottle, measure 

out 500mL Hydrochloric Acid. Slowly add the Hydrochloric acid to the water while 
mixing. Store in a hood. 

6.3 DI water 
6.4 ICAP 7 -mixed element standards traceable to NIST or equivalent 

Safety: Refer to Safety & Health Manual 
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6.5 ICAP 19 - mixed element standards traceable to NIST or equivalent 
6.6 NaOH - to neutralize the acid waste bucket 

7.0 QUALITY CONTROL 
7.1 Digest a Blank each day of digestions. 
7.2 Digest an LCS each day of digestions. 
7.3 Digest a matrix spike (MS) and matrix spike duplicate (MSD) each day of digestions and 

at least every 10% after the first ten samples. If there is not enough sample for a MS and 
MSD, digest one MS and one duplicate or digest an extra LCS as a duplicate. 

8.0 PROCEDURE 
8.1 Print out prep metals log and find all samples. As the steps below are completed, fill in 

all necessary information. 
8.2 Label all necessary digestion tubes with sample ID and date. 
8.3 Add 50mL of well mixed, acid preserved sample to plastic digestion tube. For blanks and 

LCSs, add 50mL of DI water to plastic digestion tube. 
8.4 Add 250uL of ICAP 7 and ICAP 19 to all MS, MSD, and LCS tubes, 
8.5 Add l.OmL of HNO3 and 0.5mL of 1+1 HCI. If digestate will be used for Graphite 

analysis, omit the HCI. 
8.6 Place tubes in heating block. 
8.7 Heat at approximately, but no higher than 850C. Samples should not boil. 
8.8 Reduce volume to about lOmL. 
8.9 Cover with a watch glass and reflux gently for 30 minutes making sure sample does not 

rapidly boil. 
8.10 Allow to cool and bring to 50mL with DI water. 
8.11 If needed, filter making sure not to contaminate sample while filtering. 
8.12 Seal container & transfer to AA room for analysis. 

9.0 REFERENCES 
EPA 200.2 

10.0 WASTE MANAGEMENT 
Digested samples are stored in the metals analytical room for thirty days. After thirty days, 
all digestates are disposed of in the acid waste bucket in the wet chemistry section. When the 
acid waste bucket becomes full, add enough NaOH to the bucket to achieve a pH>7 then 
drain into the sink while the water is running. 

Safety: Refer to Safety & Health Manual 



Appendix B 
Results of Laboratory Samples and Field Blanks 



UNIVERSAL LABORATORIES 

TELEPHONE: (757) 865.OS80 
TOLL-FREE: (JOO) 695-2162 
'AX: (757) 866-8014 

T O : ERM Inc. (Richmond) 
1011 East Main Street, Suite 400 

Richmond Va. 

ATTN: Thomas Numbers 

23219 

20 Research Drive Hampton, Va 23666 

fhzizd^^MM 

REPORT OF ANALYSIS PACKAGE Order ID: 0802185 

(REPORT DATE) 

04-Mar-08 

This report contains the analytical results for Project Id: Northrop Gruman 
designated as UL Order Id: 0802185 and received on Friday, February 15, 2008 
The samples were received and analyzed according to the methods listed in this report 

Use "Clean M e t a l s " techniques when hand l i ng these s a m p l e s ! M l 

The data in this report has been reviewed and validated by: 
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ANALYTICAL DATA REPORT 

UL Sample Number: 
Client Sample ID: 

Matrix: 

Comments for 080218 
No comments 

Parameter 

Method: 

Copper (dissolved) 

Copper. (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH . 

Method: 

08C 
OF 

Wa 

5-001 

2185-001 
-003 

stewater 

Test 
Result 

EPA 200.7 

0.042 

0.043 

0.261 

0.264 

SM 4500 H/B 

8.3 

SM-2340 C 
Hardness as CaC03-EDTA 121 

Method: . 

Total Suspended Solids 
SM-2540 D 

3.4 

ORDER ID 

Site: OF.003 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0802185 | 

MDL 

0,00072 

0.00072 

0.00066 

0.00066 

2 

1 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

RL 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

• 

2/14/2008 
N/A 

N/A 

newjoh 

Analysis Date/Time 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/14/2008 09:14:00 

2/29/2008 15:08:00 

2/19/2008 13:45:00 

•i 

09:10:0 

Analyst 

CC 

cc 
cc 
cc 

JN 

EG 

LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802185 j 

UL Sample Number: 0802185-002 
Client Sample ID: OF-019 

Matrix: Wastewater 

Comments for 0802185-002 
No comments 

Parameter 

Site: OF.019 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

2/14/2008 

N/A 

N/A 

newjoh 

10:08:0 

Tes t 
Result Units MDL RL Analysis Date/Time Analyst 

M e t h o d : 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

M e t h o d : 

Field pH 

M e t h o d : 

EPA 200.7 

0.002 

0.004 

0.390 

0.444 

S M 4500 H/B 

8.4 

SM-2340 C 

Hardness as CaC03-EDTA 72 

M e t h o d : SM-2540 D 

Total Suspended Solids 4.4 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0,00072 

0.00066 

0.00066 

0.001 

0.001 

0.005 

0.005 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

CC 

CC 

cc 
cc 

0.1 

2 

1 

2/14/2008 10:12:00 JN 

3/3/2008 09:28:00 AB 

2/19/200813:45:00 L.S 
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ANALYTICAL DATA REPORT 

UL Sample Number: 
Client Sample ID: 

Matrix: 

Comments for 080218 
No comments 

Parameter 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

Method: 

0802185-003 
OF-020 

Wastewater 

5-003 

Test 
Result 

EPA 200.7 

0.013 

0.016 

0.458 

0.503 

SM 4500 H/B 

8.9 

SM-2340 C 
Hardness as CaC03-EDTA 102 

Method: SM-2540 D 
Total Suspended Solids 3.9 

ORDER ID 

Site: OF-020 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0802185 1 

MDL 

0.00072 

0.00072 

0,00066 

0.00066 

2 

1 

Grab Date/Time: 2/14/2008 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: newjoh 

RL 

0.001 

0.001 

0.005 

0,005 

0.1 

2 

1 

Analysis Date/Time 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/14/200810:51:00 

2/29/2008 15:08:00 

2/19/2008 13:45:00 

1Q:4$:0 

Analyst 

CC 

CC 

CC 

CC 

JN 

EG 

LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802185 \ 

UL Sample Number: 0802185-004 
Client Sample ID: OF-026 

Matrix: Wastewater 

Comments for 0802185-004 
No comments 

Parameter 

Site: OF-026 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

2/14/2008 11:26:0 
N/A 
N/A 

newjoh 

Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

EPA 200.7 

0.001 

0.010 

0.063 

0.146 

SM 4500 H/B 

8.3 

SM-2340 C 

Hardness as CaC03-EDTA 110 

Method: SM-2540 D 

Total Suspended Solids 83 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0.00072 

Q.00066 

0.00066 

0.001 

0.001 

0,005 

0.005 

0.1 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

CC 

cc 
cc 
cc 

2/14/200811:35:00 JN 

3/3/2008 09:28:00 AB 

2/20/200813:06:00 LS 
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ANALYTICAL DATA REPORT 

UL Sample Number: 
Client Sample ID: 

Matrix: 

Comments for 080218 
No comments 

Parameter 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

0802185-005 
OF-030 

Wastewater 

5-005 

Test 
Result 

EPA 200.7 

0.034 

0.042 

0.293 

0.310 

SM 4500 H/B 

8.2 

SM-2340 C 
Hardness as CaC03-EDTA 78 

Method: 
Total Suspended Solids 

SM-2540 D 
< 

ORDER ID 

Site: OF-030 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0802185 | 

MDL 

0.00072 

0.00072 

0.00066 

0.00066 

2 

1 

Grab Date/Time: 2/14/2008 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: newjoh 

RL 

0.001 

0,001 

0.005 

0.005 

0.1 

2 

1 

Analysis Date/Time 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/14/200813:35:00 

3/3/2008 09:28:00 

2/20/2008 13:06:00 

13:27;P 

Analyst 

CC 

cc 

cc 
cc 

JN 

AB 

LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802185 \ 

UL Sample Number: 0802185-006 
Client Sample ID: OF-005 
Matrix: Wastewater 

Comments for 0802185-006 
No comments 

Site: OF-005 

Grab Date/Time: 2/14/2008 14:15:0 
Composite Start: £ M 
Composite Stop: N/A 

Collected By: newjoh 

Parameter Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

Method: 

EPA 200.7 

0.002 

0.004 

0.131 

0.141 

SM 4500 H/B 

8.0 

SM-2340 C 
Hardness as CaC03-EDTA 86 

Method: SM-2540 D 
Total Suspended Solids < 

mg/L 

mg/L 

mg/L 

mg/L. 

S.U. 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0.001 

0.005 

0.005 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

CC 

CC 

CC 

CC 

0.1 2/14/200814:20:00 JN 

3/3/2008 09:28:00 AB 

2/20/200813:06:00 LS 

Page 7 of 14 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 North Carolina Wastewater/Groundwater Lab # 543 VDEQ Lab #000003 



ANALYTICAL DATA REPORT 
ORDER ID [08021851 

UL Sample Number: 0802185-007 
Client Sample ID: OF-037 

Matrix: Wastewater 

Comments for 0802185-007 
No comments 

Site: OF-037 

Parameter Test 
Result Units MDL 

Grab Date/Time: 2/14/2008 14:40:0 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: newjoh 

RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

EPA 200.7 

0.002 

0.002 

0.133 

0.136 

SM 4500 H/B 

8.1 

SM-2340 C 
Hardness as CaC03-EDTA 643 

Method: SM-2540 D 

Total Suspended Solids < 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.1 

0.00072 

0.00072 

0,00066 

0,00066 

0.001 

0.001 

0.005 

0.005 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

CC 

cc 
cc 
cc 

2/14/200814:50:00 JN 

3/3/2008 09:28:00 AB 

2/20/2008 13:06:00 LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802185 \ 

UL Sample Number: 0802185-008 
Client Sample ID: OF-023 

Matrix: Wastewater 

Comments for 0802185-008 
No commepts 

Parameter 

Site: OF-023 

Grab Date/Time: 2/14/2008 15:20:0 
Composite Start: N/A 
Composite Stop: WA 

Collected By: newjoh 

Test 
Result 

Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

Method: 

EPA 200.7 

0.008 

0.009 

0.604 

0.658 

SM 4500 H/B 

8.0 

SM-2340 C 
Hardness as CaC03-EDTA 50 

Method: SM-2540 D 
Total Suspended Solids 2.3 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0,00072 

0.00066 

0.00066 

0.001 

0.001 

0.005 • 

0.005 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

CC 

CC 

CC 

CC 

0,1 2/14/2008 15:30:00 JN 

2/29/200815:08:00 EG 

2/20/2008 13:06:00 LS 
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ANALYTICAL DATA REPORT 

UL Sample Number 
Client Sample ID: 

Matrix: 

Comments for 080218 
No comments 

Parameter 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

0802185-009 
Field Blank 

Wastewater 

5-009 

EPA 200.7 

Test 
Result 

< 

< 

< 

< 

ORDER ID 

Site: 

0802185 | 

Field Blank 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

MDL 

0.00072 

0.00072 

0.00066 

0,00066 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

RL Analysis [ 

0.001 

0.001 

0.005 

0.005 

2/14/2008 
N/A 
N/A 

newjoh 

)ate/Tlme 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

2/29/200816:54:00 

2/29/2008 16:54:00 

15:55:0 

Analyst 

CC 

cc 
cc 
cc 
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ANALYTICAL DATA REPORT 
ORDER ID [0802185 j 

UL Sample Number: 0802185-010 
Client Sample ID: OF-084 

Matrix: Wastewater 

Comments for 0802185-010 
NP comments 

Site: OF-084 

Grab Date/Time: 2/14/2008 16:20:0 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: newjoh 

Parameter Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

EPA 200.7 

< 

< 

0.022 

0.040 

SM 4500 H/B 

8.2 

SM-2340 C 
Hardness as CaC03-EDTA 204 

Method: SM-2540 D 

Total Suspended Solids 3.2 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0.001 

0.005 

0.005 

2/29/200816:54:00 

2/29/200816:54:00 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

CC 

CC 

cc 
cc 

0.1 2/14/200816:31:00 JN 

3/3/2008 09:28:00 AB 

2/16/200811:56:00 AB 
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ANALYTICAL DATA REPORT 
ORDER ID [0802185 j 

UL Sample Number: 0802185-011 
Client Sample ID: OF-084 DUP 

Matrix: Wastewater 

Comments for 0802185-011 
No comments 

Parameter 

Site: OF-084 DUP 

Test 
Result Units MDL 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

< 

0.001 

0.028 

0.061 

Method: SM-2340 C 
Hardness as CaC03-EDTA 190 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

2/14/2008 
N/A 
N/A 

newjoh 

16:30:0 

RL Analysis Date/Time Analyst 

0.00072 0.001 2/29/200816:54:00 CC 

0.00072 0.001 2/29/200816:54:00 CC 

0.00066 0,005 2/29/2008 16:54:00 CC 

0.00066 0,005 2/29/2008 16:54:00 CC 

2 2 3/3/2008 09:28:00 AB 
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ANALYTICAL DATA REPORT 
ORDER ID [0802185 j 

UL Sample Number: 0802185-013 
Client Sample ID: ZAQ 

Matrix: Wastewater 

Comments for 0802185-013 
No comments 

Site: Equipment Blank 

Grab Date/Time: 2/15/2008 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: newjoh 

Parameter Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

< 

< 

< 

< 

mg/L 

mg/L 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0.005 

2/11/200814:38:00 

2/11/2008 14:38:00 

2/11/2008 14:38:00 

2/11/2008 14:38:00 

EF 

EF 

EF 

EF 
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ANALYTICAL DATA REPORT 
ORDER ID [0802185 \ 

Analytical Methods Reference 
Descr/pf/on; 

Field Services 
QA Summary Report 

Site Visit 

Field Technician 

Wastewater 

Copper (Dissolved) 

Copper (Total) 

Field pH 

Hardness as CaC03-EDTA 

Tolal Suspended Solids 

Zinc (Dissolved) 

Zinc (Total) 

PrepMethod: Method Reference 

• EPA 200.2 

EPA 200.2 

EPA 200.2 

EPA 200.2 

Manual 

Manual 

Manual 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

EPA 200.7 

EPA 200.7 

40 CFR part 136 App. A 

40 CFR part 136 App. A 

18th Edition 

18th Edition 

18th Edition 

40 CFR part 136 App. A 

40 CFR part 136 App. A 

GLOSSARY OF TERMS AND ABBREVIATIONS 
RL (Reporting Limit) : 

The RL can be raised when consideration of sample volume and matrix Interferences are taken Into account, generally this number Is near or 
equal to the lowest calibration standard run with the analytical batch. 

MDL (Method Detection Limit): 

The constituent concentration that, when processed through the complete method, produces a signal with a 99% probability that it Is different 
from the blank. 

" < " This denotes the constituent was not detected above the RL 

"J"Qualifler 
This qualifier Is used to Indicate an estimated value based on the measured result Is outside the calibration range. In most cases the result is 
above calibration curve and is beyond dilution capabilities. Actual result is probably higher than estimated result given, 

"B" Qualifier 

This qualifier Is used when the concentration of the sample Is less than three (3) times that of what Is found In the method blank. This 
does not necessarily Indicate that there Is a contamination problem, but should be Interpreted that the level found in the sample Is 
inconsequential. 

"NR" QM?||npr 

This qualifier Indicates that there was NO RESULT generally due to matrix Interferences or laboratory problems. 

Page 14 of 14 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 North Carolina Wastewater/Groundwater Lab # 543 VDEQ Lab #000003 



Universal Laboratories 

Quality Control Summary 
QC Batch # 080229004 

Order ID: 0802185; 0802254 

Blank 
Midrange 

Third Party 
Blank Spike 

Blank 
Blank 

Blank Spike 
Blank Spike Dup 

Midrange 
Blank 

Blank Spike 
Blank Spike Dup 

Blank 
Blank 

Matrix Spike 
Matrix Spike Dup 

Midrange 
Matrix Spike 

Matrix Spike Dup 
Blank 

Midrange 
Blank 

Blank Spike 
Blank Spike Dup 

Midrange , 
Blank 

Matrix Spike 
Matrix Spike Dup 

Blank 
Midrange 

Matrix Spike 
Matrix Spike Dup 

Blank 
Midrange 

Blank 

Copper 

True Value 
0.0000 
0.5000 
0.5000 
1.0000 
0.0000 
0.0000 
1.0000 
1.0000 
0.5000 
0.0000 
1.0000 
1.0000 
0.0000 
0.0000 
1.0000 
1.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
0,0000 
0.5000 
0.5000 
0.5000 
0.0000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
0.0000 

Obtained 
-0.0040 
0.4803 
0.5054 
0.9435 
-0.0002 
0.0000 
0.9460 
0.9467 
0.4767 
0.0008 
0.9533 
0.9338 
0.0003 
0.0004 
1,1727 
1.1947 
0.4763 
1.1769 
1.1849 
0.0002 
0.4719 
-0.0001 
0.5106 
0.5035 
0.4783 
0.0002 
1.1814 
1.0924 
0.0005 
0.4868 
1.1433 
1.1103 
0.0004 
0.4649 
-0.0002 

% Recovery 

96% 
101% 
94% 

95% 
95% 
95% 

95% 
93% 

117% 
119% 
95% 

118% 
118% 

94% 

102% 
101% 
96% 

118% 
109% 

97% 
114% 
111% 

93% 

RPD 

< 1 % 

2% 

3% 

1% 

1% 

8% 

3% 

Zinc 

True Value 
0.0000 
0.5000 
0.5000 
1.0000 
0.0000 
0.0000 
1.0000 
1.0000 
0.5000 
0.0000 
1.0000 
1.0000 
0.0000 
0.0000 
1.0000 
1.0000 
0,5000 
1.0000 
1.0000 
0.0000 
0.5000 
0.0000 
0.5000 
0.5000 
0.5000 
0.0000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
0.0000 

Obtained 
0.0002 
0.4959 
0.5116 
0.9056 
0.0001 
0.0001 
1.0310 
1.0400 
0.4975 
0.0015 
1.0520 
1.0820 
0,0016 
0.0009 
1.1398 
1.1728 
0.5044 
1.1574 
1.1834 
0.0015 
0.4992 
0.0016 
0.5349 
0.5346 
0.5036 
0.0016 
1.1542 
1.0712 
0.0009 
0.4990 
1.1151 
1.0981 
0.0014 
0.4964 
0.0029 

% 
Recovery 

99% 
102% 
9 1 % 

103% 
104% 
99% 

105% 
108% 

114% 
117% 
101% 
116% 
118% 

100% 

107% 
107% 
101% 

115% 
107% 

100% 
112% 
110% 

99% 

RPD 

1% 

3% 

3% 

2% 

< 1 % 

8% 

2% 

Quality Director Date sZk 
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UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: I1i7) 865-0880 
TOLL-FREE: MOO) 695-2162 
.:AX: (7S7) 866-8014 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 400 

Richmond Va. 

A T T N : Thomas Numbers 

23219 

REPORT OF ANALYSIS PACKAGE Order ID: 0802254 

(REPORT DATE) 

05-Mar-08 
This report contains the analytical results for Project Id: Northrop Gruman 
designated as UL Order Id: 0802254 and received on Wednesday, February 20, 2008 
The samples were received and analyzed according to the methods listed in this report 

Use "Clean Metals" techniques when handling these sampleslll! 

The data in this report has been reviewed and validated by: 
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ANALYTICAL DATA REPORT 

'JL Sample Number: 0802254-001 
Client Sample ID: Field Blank 
Matrix: Wastewater 
Comments for 0802254-001 
No comments 

Parameter J e s t , . 
Result 

Method: EPA 200.7 

Copper (dissolved) < 

Copper (Total) < 

Zinc (dissolved) < 

Zinc (Total) < 

ORDER ID [0802254 | 

Site: Field Blank 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

MDL 

0.00072 

0.00072 

0.00066 

0.00066 

Grab Date/Time: 2/20/2008 
Composite Start: N/A 
Composite Stop: N/A 
Collected By: newjoh 

RL 

0.001 

0.001 

0.005 

0,005 

Analysis Date/Time 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

10:12:0 

Analyst 

CC 

CC 

CC 

CC 
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ANALYTICAL DATA REPORT 
ORDER ID [0802254 | 

JL Sample Number: 0802254-002 
Client Sample ID: OF-003 

Matrix: Wastewater 

Comments for 0802254-002 
No comments 

Parameter 

Site: OF-003 

Grab Date/Time: 2/20/2008 
Composite Start: WA 
Composite Stop: N/A 

Collected By: newjoh. 

09:00:0 

Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

Method: 

EPA 200.7 

0.003 

0.005 

0.058 

0.059 

SM 4500 H/B 

7.3 

SM-2340 C 
Hardness as CaC03-EDTA 176 

Method: SM-2540 D 

Total Suspended Solids < 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0.001 

0.005 

0.005 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

CC 

CC 

CC 

CC 

0.1 2/20/2008 09:08:00 JN 

2/29/2008.15:08:00 EG 

2/25/200813:03:00 LS 
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ANALYTICAL DATA REPORT 
ORDER ID |0802254^ 

JL Sample Number: 0802254-003 
Client Sample ID: OF-019 

Matrix: Wastewater 

Comments for 0802254-003 
No comments 

Site: OF-019 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

2/20/2008 

tm 
MA 

newjoh 

13:45:0 

Parameter Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

Method: 

EPA 200.7 
< 

0.003 

0.031 

0.044 

SM 4500 H/B 

7.5 

SM-2340 C 

Hardness as CaC03-EDTA 105 

Method: SM-2540 D 

Total Suspended Solids 7.1 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0.001 

0.005 

0.005 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

CC 

CC 

CC 

CC 

0.1 2/20/200813:51:00 JN 

2/29/200815:08:00 EG 

2/25/200813:03:00 LS 
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ANALYTICAL DATA REPORT 
ORDER ID 16802254 \ 

JL Sample Number 
Client Sample ID: 

Matrix: 

Comments for 080225 
No comments 

Parameter 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

0802254-004 
OF-020 

Wastewater 

4-004 

Test 
Result 

EPA 200.7 

0.009 

0,011 

0.140 

0.152 

SM 4500 H/B 

8.1 

SM-2340 C 
Hardness as CaC03-EDTA 408 

Method: SM-2540 D 

Total Suspended Solids 5.2 

Site: OF-020 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

MDL 

0.00072 

0.00072 

0,00066 

0.00066 

2 

1 

Grab Date/Time: 2/20/2008 
Composite Start: N/A 
Composite Stop: N/A 
Collected By: newjoh 

RL 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Analysis Date/Time 

2/27/200810:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/20/2008 14; 27:00 

2/29/2008 15:08:00 

2/25/200813:03:00 

1 

14:20:0 

Analyst 

CC 

CC 

CC 

CC 

JN 

EG 

LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802254 j 

JL Sample Number: 0802254-005 
Client Sample ID: OF-026 
Matrix: Wastewater 

Comments for 0802254-005 
No comments 

Site: OF-026 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

2/20/2008 
N/A 

m 
newjoh 

15:02:0 

Parameter Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

EPA 200.7 

0.003 

0.003 

0.140 

0.149 

SM 4500 H/B 

7.8 

SM-2340 C 

Hardness as CaC03-EDTA 137 

Method: SM-2540 D 

Total Suspended Solids 4.7 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0,00072 

0.00072 

0.00066 

0.00066 

2 

1 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/20/2008 15:11:00 

2/29/2008 15:08:00 

2/25/2008 13:03:00 

CC 

CC 

cc 

cc 

JN 

EG 

LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802254 j 

JL Sample Number: 0802254-006 
Client Sample ID: OF-030 

Matrix: Wastewater 

Comments for 0802254-006 
No comments 

Site: OF-030 

Grab Date/Time: 2/20/2008 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: newjoh. 

10:12:0 

Parameter 
Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

EPA 200.7 

0.005 

0.008 

0.225 

0.247 

SM 4500 H/B 

7.6 

Method: SM-2340 C 
Hardness as CaC03-EDTA 69 

Method: SM-2540 D 
Total Suspended Solids < 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0.00072 

0,00066 

0.00066 

2 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/20/2008 10:23:00 

2/29/2008 15:08:00 

CC 

CC 

CC 

CC 

JN 

EG 

2/24/2008 11:46:00 LS 
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ANALYTICAL DATA REPORT 
ORDER ID [08022541 

JL Sample Number: 0802254-007 
Client Sample ID: OF-030 Dup 

Matrix: Wastewater 

Comments for 0802254-007 
No comments 

Site: OF-030 Dup 

Grab Date/Time: 2/20/2008 
Composite Start: N/A 
Composite Stop: £J/A 

Collected By: newjoh 

10:12:0 

Parameter Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

EPA 200.7 

0.004 

0.006 

0.230 

0.231 

SM-2340 C 

Hardness as CaC03-EDTA 71 

Method: SM-2540 D 

Total Suspended Solids < 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0,00066 

2 

1 

0.001 

0.001 

0.005 

0.005 

2 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/29/2008 15:08:00 

3/5/2008 11:14:00 

CC 

CC 

CC 

CC 

EG 

LS 
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ANALYTICAL DATA REPORT 
ORDER ID [08022541 

JL Sample Number: 0802254-008 
Client Sample ID: OF-005 

Matrix: Wastewater 

Comments for 0802254-008 
No comments 

Parameter 

Site: OF-005 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

2/20/2008 
N/A 
MA 

newjoh. 

09:30:0 

Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

Method: 

EPA 200.7 

0.002 

0.004 

0.120 

0.137 

SM 4500 H/B 

7.3 

SM-2340 C 

Hardness as CaC03-EDTA 77 

Method: SM-2540 D 

Total Suspended Solids < 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

2 

1 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/20/2008 09:40:00 

2/29/2008 15:08:00 

2/24/2008 11:46:00 

CC 

CC 

CC 

CC 

JN 

EG 

LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802254 \ 

Site: OF-037 JL Sample Number: 0802254-009 

Client Sample ID: OF.037 Grab Date/Time: 2/20/2008 13:15:0 
Matrix: Wastewater Composite Start: I^A 
Comments for 0802254-009 Composite Stop: N/A 
Cu (total) Instnjment rowing 0,Q14 rwdeti t<? Q,QP1 Cu Ms?) InfftrOTQpt rp?dlnq Q,Q01? m n M Collected Bv: newjoh 
to 0.002 ' ' J 

Parameter 
Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

Method: 

EPA 200.7 

0.002 

0.001 

0.097 

0.100 

SM 4500 H/B 

7.6 

SM-2340 C 

Hardness as CaC03-EDTA 416 

Method: SM-2540 D 

Total Suspended Solids 1.0 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

0,001 

0.001 

0.005 

0.005 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

2/29/2008 16:54:00 

CC 

CC 

cc 
cc 

0.1 

2 

2/20/200813:22:00 JN 

3/3/2008 09:28:00 AB 

2/24/200811:46:00 LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802254 \ 

JL Sample Number: 0802254-010 
Client Sample ID: OF-023 

Matrix: Wastewater 

Comments for 0802254-010 
No comments 

Site: OF-023 

Parameter 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

Test 
.Rp.sujt 

EPA 200.7 

0.007 

0.007 

0.085 

0.089 

SM 4500 H/B 

7.2 

SM-2340 C 

Un 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

MDL 

Hardness as CaC03-EDTA 111 

Method: SM-2540 D 
Total Suspended Solids 1.6 

mg/L 

mg/L 

Grab Date/Time: 2/20/2008 11:06:0 
Composite Start; N/A 
Composite Stop: UIA 

Collected By: newjoh 

RL Analysis Date/Time Analyst 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0.001 

0.005 

0.005 

2/27/200810:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

CC 

CC 

CC 

cc 

0.1 2/20/2008 11:15:00 JN 

2/29/200815:08:00 EG 

2/24/2008 11:46:00 LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802254 | 

JL Sample Number: 0802254-011 
Client Sample ID: OF-084 

Matrix: Wastewater 

Comments for 0802254-011 
No comments 

Site: OF-084 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

2/20/2008 15:30:0 
N/A 
N/A 
newjoh 

Parameter 
Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

Method: 

EPA 200.7 

0.002 

0.004 

0.032 

0.055 

SM 4500 H/B 

8.1 

SM-2340 C 
Hardness as CaC03-EDTA 170 

Method: SM-2540 D 
Total Suspended Solids 3.3 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0.001 

0.005 

0.005 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/200810:35:00 

CC 

CC 

CC 

CC 

0.1 2/20/200815:40:00 JN 

2/29/200815:08:00 EG 

2/24/200811:46:00 LS 
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ANALYTICAL DATA REPORT 

JL Sample Number: 0802254-012 
Client Sample ID: EQUIPMENT BLANK 
Matrix: Wastewater 
Comments for 0802254-012 
NO comments 

P a r a m e t e r R^uU 

Method: EPA 200.7 

Copper (dissolved) < 

Copper (Total) < 

Zinc (dissolved) < 

Zinc (Total) < 

ORDER ID 

Site: 

0802254 | 

Equipment Blank 

Units MDL 

mg/L 

mg/L 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

Grab Date/Time: 2/20/2008 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: newjoh 

RL 

0.001 

0.001 

0.005 

0.005 

Analysis Date/Time 

2/18/2008 11:29:00 

2/18/200811:29:00 

2/18/2008 11:29:00 

2/18/2008 11:29:00 

Analyst 

EF 

EF 

EF 

EF 
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ANALYTICAL DATA REPORT 

ORDER ID [0802254 j 

Analytical Methods Reference 
Description: 

Field Services 
QA Summary Report 

PrepMethod: Method 

Manual 

Reference 

Wastewater 

Copper (Dissolved) 

Copper (Total) 

Field pH 

Hardness as CaC03-EDTA 

Tolal Suspended Solids 

Zinc (Dissolved) 

Zinc (Total) 

EPA 200.2 

EPA 200.2 

EPA 200.2 

EPA 200.2 

EPA 200.7 

. EPA 200,7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

EPA 200.7 

EPA 200.7 

40 CFR part 136 App. A 

40 CFR part 136 App. A 

1Bth Edition 

18th Edition 

18th Edition 

40 CFR part 136 App. A 

40 CFR part 136 App, A 

GLOSSARY OF TERMS AND ABBREVIATIONS 

RL (Reporting Llmm: 
The RL can be raised when consideration of sample volume and matrix interferences are taken Into account, generally this number Is near or 
equal to the lowest calibration standard run with the analytical batch. 

MDL (Method Detection Limit): 

The constituent concentration that, when processed through the complete method, produces a signal with a 99% probability that It Is different 
from the blank. 

" < " This denotes the constituent was not detected above the RL 

"J'-Quallfier 
This qualifier Is used to indicate an estimated value based on the measured result Is outside the calibration range. In most cases the result Is 
above calibration curve and Is beyond dilution capabilities. Actual result Is probably higher than estimated result given. 

"B" Qualifier 

This qualifier is used when the concentration of the sample Is less than three (3) times that of what is found in the method blank. This 
does not necessarily Indicate that there Is a contamination problem, but should be interpreted that the level found in the sample Is 
Inconsequential. 

"NR" Qualifier 

This qualifier indicates that there was NO RESULT generally due to matrix Interferences or laboratory problems. 
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Universal Laboratories 

Quality Contro l Summary 
QC Batch #080301001 

Order ID: 0802185; 0802254 

Blank 
Midrange 

Third Party 
Blank Spike 

Blank 
Matrix Spike 

•Matrix Spike Dup 
Blank 

Midrange 
Matrix Spike 

Matrix Spike Dup 
Blank 

Midrange 
Blank Spike 

Blank Spike Dup 
Blank 

Midrange 
Blank Spike 

Blank Spike Dup 
Midrange 

Blank 

Copper 

True Value 
0.0000 
0.5000 
0.5000 
1.0000 
0.0000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.5000 
0.0000 

Obtained 
-0.0008 
0.4945 
0.4533 
0.9585 
-0.0006 
0.9498 
0.9286 
-0.0003 
0.5016 
0.7818 
0.8210 
-0.0003 
0.5004 
0.9453 
0.9465 
-0.0005 
0.4962 
0.9542 
0.9368 
0.5009 
-0,0002 

% Recovery 

99% 
91% 
96% 

95% 
93% 

100% 
78% 
82% 

100% 
95% 
95% 

99% 
95% 
94% 
100% 

RPD 

2% 

5% 

< 1 % 

1% 

Zinc 

True Value 
0.0000 
0.5000 
0.5000 
1.0000 
0,0000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0,5000 
1,0000 
1,0000 
0.5000 
0.0000 

Obtained 
-0.0013 
0.5110 
0.463 

0.9268 
-0.0018 
0.9264 
0.9102 
-0.0019 
0.5279 
0,8412 
0.8709 
-0.0018 
0.5270 
0.9338 
0.9383 
-0.0026 
0.5323 
0.9332 
0.9301 
0.5365 
-0.0002 

% 
Recovery 

102% 
93% 
93% 

93% 
9 1 % 

106% 
84% 
87% 

105% 
93% 
94% 

106% 
93% 
93% 
107% 

RPD 

2% 

4% 

1 % 

< 1 % 

uuaiity Director Date /abibfr 



Universal Laboratories 
•20 Reseerch.CMve Hampton. Va. 

r'lio.ie: :757>-335-C£SC Fax' r757; aS5-SC'4 

Pre-Log Date: Tuesday, Febmary 19,2008 

Samples Must Be Received on or Before: 

EXPRESS LOG-IN 
CHAIN OF CUSTODY 

UL ORDER ID 0 8 0 2 2 5 4 

Order Comment: U s e " C l e a n M e t a l s " 

t e c h n i q u e s w h e n h a n d l i n g 

t h e s e s a m p l e s ! ! ! ! 

ERMRICH ERM Inc. (Richmond) 
1011 East Main Street, Suite 400 

Richmond Va. 23219 

Customer Contact: Dave Johnson 

Phone Number 

FaxNumber: (804)253-1091 

P ro iec t ID : 

Project Notes: 

QuotelD: 

Permit Number: 

ProjectLocation: 

0802254-001 Field Blank - o 3 C Sample Date/TimefJS I 5 & ~ 7 Q 5 A \C> Ark 
Field Reading F 

W a s t e w a t e r C U I D Coppor (Diaajwoo) 2 N I D ZmeflSMOIved) 

C U T Coppor (TOM) Z N I T aicCTofcil) 

Sample Date/Time p 5 ^ Q l C $ CM A & S 
Field Reading 

1 Sampler Initials 370 

Container Type Preservative 

HOPE (acid wash Filter HN03 ph<2 

HOPE (add wash HN03 pH<2 

0802254-002 OF-003 

W a s t e w a t e r 

• / 

Sample Date/Time(pg[ i ^ O ~ o ^ ' & -.^S 
Field Reading [ T 

Sampler Initials I ^ K ) 

HRD 

TSS 

CUID 

CU'lT 

FPH 

Hprtnoss as CaC03-
EDTA 

Total Suspended 
Solids 

Copper (Dissolved) 

Copper (Total) 

Field pH 

ZNID 

ZNIT 

" 

Zinc {Dissolved) 

ZincCToUH) 

-r-

Container Type Preservative 

HOPE HN03 pH<2 

HOPE Refrigerate, 4 C 

HOPE (add wash Filter HN03 ph<2 

HOPE (add wash HN03 pH<2 

N/A N/A 

0802254-003 OF-019 

Wastewater HRD H^^CCOJ-

T R S l o a ' Suspended 
0 0 Solids 

C U I D Copper (DIssolvEd) 

C U I T Coppor (ToUQ 

F P H FleWpH 

ZNID 

ZNIT 

Zlni: (Dissolved) 

Zinc (Total) 

0802254-004 OF-020 Sample Date/Time p S Z j S Z Z j Z E l ! I S J ^ L 
Field Reading 

W a s t e w a t e r H R D Hardness as CaC03-
EDTA 

Trtal Suspended 
Solids TSS 

C U I D - copper (Dissolved) 2 | \ | |D 21™: (Dissolved) 

77~\ Sampler Initials [J^JO 
Container Type Preservative 

HOPE HN03 pH<2 

HOPE Refrigerate, 4 C 

HOPE (add wash Filter HN03 ph<2 

HOPE (add wash HN03 pH<2 

N/A N/A 

771 Sampler Initials i ^ /O^ 

Container Type Preservative 

HOPE HN03 pH<2 

HOPE Refrigerate, 4 C 

HDPE (add wash Filter HN03 ph<2 
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ERMRICH ERM Inc. (Richmond) 
1011 East Main Street, Suite 400 
Richmond Va. , 23219 

Customer Contact: Dave Johnson 

Phone Number 

FaxNumber (804) 253-1091 

P r o i e c t I D : 

Project Notes: 

QuotelD: 

Permit Number: 

ProjectLocation: 

Wastewater curr COPP.*™*) ZNIT 

FPH ^'"PH 

zmcOooi) 

Sample Date/Time(Tx^l icTFET icZtf IS :CQ. 

HOPE (add wash HN03 pH<2 

N/A N/A 

0802254-005 OF-026 

W a s t e w a t e r HRD HMno^ceco.,-

Field Reading 

T S S TotJ Suspended 
Solids 

C U I D Copper (Dissolved) 

C U I T Copper (Total) 

p P H FWd pH 

ZNID 

ZNIT 

imc (Dissolved) 

ZncO-oU) 

Sampler Initials [ "370 

Container Tvpe Preservative 

HDPE HN03 pH<2 

HDPE Refrigerate, 4 C 

HOPE (add wash Filter HN03 ph<2 

HDPE (acid wash HN03 pH<2 

N/A' N/A 

0802254-006 OF-030 Sample Da te /T imec f^ / ^ Q i p ' g i f ) : a , 

Field Reading 

Wastewater H R D Hardness at caCoa-
EOTA 

Sampler Initials | ^ / Q 

TSS 

CUID 

CUIT 

FPH 

Toud Suspended 
Sotds 

Coppor (Dissolved) 

Copper (Total) 

FlddpK 

ZNID 

ZNIT 

Zinc (Dissolvod) 

anc (Total) 

Container Type Preservative 

HDPE HN03 pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HN03 ph<2 

HDPE (add wash HN03 pH<2 

N/A N/A 

0802254-007 OF-030 Dup 

W a s t e w a t e r HRD H^ascaco* -

Sample Date/Time ( l £ i r n 3 & I j £ > 0 - \ 0 • i ^ 
Field Reading I 

C U I D Copper (Dissolved) ^ N l Q Zinc (Dissolved) 

CUIT Coppct (Tola!) 2U\T ancaolal) 

Sample D a t e / T i m e ( g 9 r ^ " 5 g > / & } ? G<i -.J^ 

Sampler Initials ^3"AJ 

Container Type Preservative 

HDPE HN03 pH<2 

HDPE (add wash Filter HN03 ph<2 

HDPE (add wash HN03 pH<2 

0802254-008 OF-005 

Field Reading 

Wastewater HRD Haaness as CaCOD-
EDTA 

TSS Total Suspended 
Solids 

C U I D Copper (Dissolved) 

CUIT Copper (Totan 

p p H Field pH 

ZNID 

ZNIT 

anc (Dissolved) 

J l K (TotS) 

Sampler Initials ASh) 

Container Type Preservative 

HDPE HN03 pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HN03 ph<2 

HDPE (add wash HN03 pH<2 

N/A N/A 
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i_txiwirvi\^n tzrvivi IIICJ. trMUlinioriU) 
1011 East Mair Street, Suite 400 
Richmond Va. 23219 

Customer Contact: Dave Johnson 

ProiectID: 

Project Notes: 

QuotelD: 

Permit Number: 
ProjectLocation: 

Phone Number: 
FaxNumber (804) 253-1091 

Comments: 

CN int check 

Relinquished By Signature: ^ 

Received By Signature: C-/-,*. 

Relinquished By Signature: " 

Phenol in check /> NHS int check 

•-*r~~^*^ / A f * ^ & - S / 

HTZTX yC/^--\ 
A) - ^ d 

Received By Signature: 

Relinquished By Signature: 

Received By Signature: 

Company: 

Company: 

BOD int check 

0L-
<SZ^ 

Company: 

Company: 

Company: 

Company: 

Cooler Temp @ Log-in ! z * Z A • 

Preservation <7AZ^/ilz) 

Date/rime-'c9Lpai& /A® 
Datemme: z / ^ J / ^ ^ J ? 
Date/Time: C i 

Date/Time: 

Date/Time: 

Datemme: 
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ERMRICH bKM inc. (Kicnmonai 
1011 East Main Street Suite 400 

Richmond Va. 23219 

Customer Contact: Dave Johnson 

Phone Number 

FaxNumber (804)253-1091 

r r o i e c u u : 

Project Notes: 

u u o i e i u : 

Pennit Number: 

ProjectLocation: 

'Oc* <rJ6~7&!L 6 - d £ r 0802254-009 OF-037 

W a s t e w a t e r 

Sample Date/Time 

Field Reading 

0802254-010 OF-023 Sample Date/Time P Q ^ J I 3 D tcZST 

Field Reading j 
I L j - C a k . 

W a s t e w a t e r H R O Hardness as CaC03-
EDTA 

TOO Total Suspended 
Solids 

C U I D Copper (Dbooivod) 

C U I T Coppo-(Total) 

FPH f**"1" 

ZNID 

ZNIT 

anc (Dlssotved) 

anc (Total) 

Sampler Initials 3 / 0 

HRD 

TSS 

CUID 

CUIT 

FPH 

Hardness as CoCOS-
EDTA 

Total Suspended 
Sends 

Copper (Total) 

Fluid pH 

ZNID 

ZNIT 

anc (DlssotvedJ 

2]nc(TotaiJ 

Container Type Preservative 

HDPE HN03 pH<2 

HDPE Refrigerate. 4 C 

HDPE (add wash Filter HN03 ph<2 

HDPE (add wash HN03 PH<2 

N/A N/A 

_ | Sampler Initials 3 ^ 

Container Type Preservative 

HDPE HN03 pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HN03 ph<2 

HDPE (add wash HN03 pH<2 

N/A N/A 

0802254-011 OF-084 

W a s t e w a t e r 

Sample Date/Time [ Q A I X O 1 0 S i S :,V5" 
Field Reading 

! Sampler Initials | ^ f i j 

HRD 

TSS 

CUID 

CUIT 

FPH 

Hardness as CaC03-
EDTA 

Total Suspended 
smids 

Copper (Dtssotvod) 

Copper (Total) ' 

Ht*)pH 

ZNiD 

ZNIT 

anc (Dissolvod) 

anc (Total) 

Container Type Preservative 

HDPE HN03 pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HN03 ph<2 

HDPE (add wash HN03 pH<2 

N/A N/A 
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UNIVERSAL LABORATORIES 
20 Research Drive Hampton. Va 23666 

TELEPHONE: (757) 865-0880 
! OLL-FREE: (400) 695-2162 

r'AX: (767) 865-8014 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 400 

Richmond Va. 23219 

A T T N : Thomas Numbers 

REPORT OF ANALYSIS PACKAGE Order ID: 0802395 

(REPORT DATE) 

12-Mar-08 

This report contains the analytical results for Project Id: Northrop Gruman 
designated as UL Order Id: 0802395 and received on Thursday, February 28, 2008 . 
The samples were received and analyzed according to the methods listed in this report 

The data in this report has been reviewed and validated by: / ' / ' U ,> •->. 
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ANALYTICAL DATA REPORT 
ORDER ID [0802395 j 

JL Sample Number: 0802395-001 
Client Sample ID: OF-003 

Matrix: Wastewater 

Comments for 0802395-001 
No comments 

Site: OF-003 

Parameter 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

Test 
Result 

EPA 200.7 
0.002 

0.003 

0.038 

0.038 

SM 4500 H/B 
7.3 

SM-2340 C 

Unit 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

Grab Date/Time: 
Composite Start: 
Composite Stop: 
Collected By: 

2/28/2008 
N/A 
N/A 

thodan • 

11:45:0 

MDL RL Analysis Date/Time Analyst 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0.001 

0.005 

0.005 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

CC 

CC 

cc 
cc 

0.1 

Hardness as CaC03-EDTA 204 

Method: SM-2540 D 
Total Suspended Solids . < 

mg/L 

mg/L 

2/28/2008 11:50:00 DT 

3/10/200811:48:00 AB 

3/3/2008 12:40:00 LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802395 | 

JL Sample Number: 0802395-002 
Client Sample ID: OF-019 
Matrix: Wastewater 

Comments for 0802395-002 
No comments 

Site: OF-019 

Parameter 

Method: 
Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

Method: 

Test 
Result 

EPA 200.7 

0.003 

0.004 

0.025 

0.036 

SM 4500 H/B 

6.5 

SM-2340C 

Hardness as CaC03-EDTA 126 

Method: 

Total Suspended Solids 
SM-2540 D 

11 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

2/28/2008 
N/A 
N̂ A 

thodan 

09:20:0 

MDL RL Analysis Date/Time Analyst 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0.001 

0.005 

0.005 

0.1 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

2/28/2008 09:35:00 

CC 

CC 

CC 

CC 

DT 

3/10/2008 11:48:00 AB 

3/3/200812:40:00 LS 
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ANALYTICAL DATA REPORT 

ORDER ID [0802395 j 

UL Sample Number: 0802395-003 
Client Sample ID: OF-020 

Matrix: Wastewater 

Commenls for 0802395-003 
No comments 

Site: OF-020 

Parameter 

Method: 
Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

Test 
Result 

EPA 200.7 
0.006 

0.008 

0.095 

0.112 

SM 4500 H/B 

7,2 

SM-2340 C 

Un 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

MDL 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

2/28/2008 
N/A 
N/A 

thodan 

09:55:0 

RL Analysis Date/Time Analyst 

Hardness as CaC03-EDTA 688 

Method: SM-2540 D 
Total Suspended Solids 1.1 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0.001 

0.005 

0.005 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

CC 

CC 

CC 

CC 

0.1 

mg/L 

mg/L 

2/28/200810:10:00 DT 

3/10/2008 11:48:00 AB 

3/3/2008 12:40:00 LS 
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ANALYTICAL DATA REPORT 

ORDER ID [0802395 j 

JL Sample Number; 0802395-004 
Client Sample ID: OF-026 

Matrix: Wastewater 

Comments for 0802395-004 
No comments 

Site: OF-026 

Parameter 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

Test 
Result 

EPA 200.7 
< 

0.001 

0.010 

0.011 

SM 4500 H/B 

7.4 

SM-2340 C 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

Grab Date/Time: 2/28/2008 10:45:0 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: thodan 

MDL RL Analysis Date/Time Analyst 

Hardness as CaC03-EDTA 295 

Method: SM-2540 D 
Total Suspended Solids 4.4 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

2 

1 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

2/28/2008 10:50:00 

.3/10/200811:48:00 

3/3/2008 12:40:00 

CC 

CC 

CC 

CC 

DT 

AB 

LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802395 | 

JL Sample Number: 0802395-005 

Client Sample ID: OF-030 

Matrix: Wastewater 

Comments for 0802395-005 
No comments 

Site: OF-030 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

2/28/2008 
N/A 
N/A 

thodan 

14:00:0 

Parameter 
Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

Method: 

EPA 200.7 

0.002 

0.004 

0.105 

0.234 

SM 4500 H/B 

7.1 

SM-2340 C 

Hardness as CaC03-EDTA 89 

Method: SM-2540 D 

Total Suspended Solids < 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0.001 

0.005 

0.005 

0.1 

3/7/2008 15:49:00 

3/7/200815:49:00 

3/7/2008 15:49:00 

3/7/200815:49:00 

2/28/2008 14:05:00 

CC 

CC 

CC 

CC 

DT 

3/10/2008 11:48:00 AB 

3/4/2008 12:57:00 LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802395 j 

JL Sample Number: 0802395-006 
Client Sample ID: OF-005 
Matrix: Wastewater 

Comments for 0802395-006 
No comments 

Site: OF-005 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

2/28/2008 
N/A 
N/A 

thodan 

13:20:0 

Parameter 
Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

Method: 

EPA 200.7 

< 

< 

0.092 

0.118 

SM 4500 H/B 

7.0 

SM-2340 C 

Hardness as CaC03-EDTA 91 

Method: SM-2540 D 

Total Suspended Solids < 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0.001 

0.005 

0.005 

0.1 

3/10/2008 14:23:00 

3/10/2008 14:23.00 

3/10/2008 14:23:00 

3/10/2008 14:23:00 

2/28/2008 13:25:00 

CC 

CC 

CC 

CC 

DT 

3/11/200815:42:00 AB 

3/4/2008 12:57:00 LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802395 \ 

JL Sample Number: 
Client Sample ID: 

Matrix: 

Comments for 080239 
No comments 

Parameter 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

Method: 

0802395-007 
OF-037 

Wastewater 

5-007 

Test 
Result 

EPA 200.7 
0.002 

0.002 

0.130 

0.141 

SM 4500 H/B 
7.4 

SM-2340 C 

Site: OF-0 

Units 

. mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

Grab Date/Time: 
Composite Start: 
Composite Stop: 
Collected By: 

2/28/2008 
N/A 
N/A 
thodan 

14:30:0 

MDL RL Analysis Date/Time Analyst 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0,001 

0,005 

0.005 

0.1 

3/7/200815:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

2/28/2008 14:35:00 

CC 

CC 

cc 
cc 

DT 

Hardness as CaC03-EDTA 438 

Method: SM-2540 D 
Total Suspended Solids < 

mg/L 

mg/L 

3/10/2008 11:48:00 AB 

3/4/200812:57:00 LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802395 \ 

JL Sample Number: 0802395-008 
Client Sample ID: ' OF-023 

Matrix: Wastewater 

Comments for 0802395-008 
No comments 

Site: OF-023 

Parameter 

Method: 
Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

Test 
Result 

EPA 200.7 

0.004 

0.006 

0.058 

0.066 

SM 4500 H/B 

7.2 

SM-2340 C 

Un 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

2/28/2008 
N/A 
N/A 

thodan 

15:00:0 

MDL RL Analysis Date/Time Analyst 

Hardness as CaC03-EDTA 67 

Method: SM-2540 D 

Total Suspended Solids 1.4 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

2 

1 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

2/28/2008 15:05:00 

3/10/2008 11:48:00 

3/4/2008 12:57:00 

CC 

CC 

CC 

cc 

DT 

AB 

LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802395 \ 

JL Sample Number: 
Client Sample ID: 

Matrix: 

0802395-009 Site: 
OF-084 

Wastewater 

Comments for 0802395-009 
No comments 

Parameter 

Method: 
Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

Test 
Result 

EPA 200.7 
< 

0.001 

0.007 

0.015 

SM 4500 H/B 
7.9 

SM-2340 C 

OF-084 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

2/28/2008 
N/A 
N/A 

thodan 

15:30:0 

MDL RL Analysis Date/Time Analyst 

Hardness as CaC03-EDTA 244 

Method: SM-2540 D 

Total Suspended Solids 2.0 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

2 

1 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

2/28/2008 15:35:00 

3/10/2008 11:48:00 

3/5/2008 11:14:00 

CC 

CC 

cc 
cc 

DT 

AB 

LS 
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ANALYTICAL DATA REPORT 
ORDER ID [0802395 | 

JL Sample Number: 0802395-010 
Client Sample ID: OF-003 Dup 

Matrix: Wastewater 

Comments for 0802395-010 
No comments 

Site: OF-003 Dup 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

2/28/2008 
N/A 
N/A 
thodan 

11:45:0 

Parameter 
Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

EPA 200.7 

0.003 

0.003 

0.036 

0.039 

SM-2340 C 
Hardness as CaCOS-EDTA 211 

Method: SM-2540 D 

Total Suspended Solids < 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

2 

1 

0.001 

0.001 

0.005 

0.005 

2 

1 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/10/2008 11:48:00 

3/5/2008 11:14:00 

CC 

CC 

CC 

CC 

AB 

LS 

Page 11 of 14 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 North Carolina Wastewater/Groundwater Lab # 543 VDEQ Lab #000003 



ANALYTICAL DATA REPORT 

JL Sample Number: 
Client Sample ID: 

Matrix: 

0802395-011 
Field Blank 

Wastewater 

Comments for 0802395-011 
No comments 

Parameter 

Method: 
Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

ORDER ID [0802395 | 

Site: Field Blank 

Test 
Result Units 

< mg/L 

< mg/L 

< mg/L 

< mg/L 

MDL 

0.00072 

0.00072 

0.00066 

0.00066 

Grab Date/Time: 2/28/2008 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: thodan 

RL 

0.001 

0.001 

0.005 

0.005 

Analysis Date/Time 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

11:30:0 

Analyst 

CC 

CC 

cc 
cc 
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ANALYTICAL DATA REPORT 
ORDER ID [08023951 

JL Sample Number: 0802395-013 
Client Sample ID: Equipment Blank" 

Matrix: Wastewater 

Comments for 0802395-013 
No comments 

Site: Equipment Blank 

Grab Date/Time: 2/28/2008 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: 

Parameter 

Method: 
Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

Test 
Result 

< 
< 
< 
< 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

MDL 

0.00072 

0.00072 

0,00066 

0.00066 

RL 

0.001 

0.001 

0.005 

0.005 

Analysis Date/Time 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

2/27/2008 10:35:00 

Analyst 

CC 

CC 

CC 

CC 
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ANALYTICAL DATA REPORT 
ORDER ID [0802395 j 

\nalvtical Methods Reference 
Description: 

Field Services 
QA Summary Report 
Field Technician 

Wastewater 
Copper (Dissolved) 
Copper (Total) 
Field pH 

Hardness as CaC03-EDTA 
Total Suspended Solids 
Zinc (Dissolved) 
Zinc (Total) 

PrepMethod: 

EPA 200.2 
EPA 200.2 

EPA 200.2 

EPA 200.2 

Method 

Manual 

Manual 

EPA 200.7 
EPA 200.7 
SM 4500 H/B 
SM-2340 C 
SM-2540 D 
EPA 200.7 
EPA 200.7 

Instrument: 

ICP-1 
ICP-1 
pH Meter (field) 

None-Wet Chem 

ICP-1 
ICP-1 

GLOSSARY OF TERMS AND ABBREVIATIONS 
RL (Reporting Limit): 

The RL can be raised when consideration of sample volume and matrix interferences are taken into account, generally this number Is near or 
equal to the lowest calibration standard run with the analytical batch. 

MDL (Method Detection Limit): 

The constituent concentration that, when processed through the complete method, produces a signal with a 99% probability that it Is different 
from the blank. 

" < " This denotes the constituent was not detected above the RL 

"J"Quallfler 
This qualifier is used to indicate an estimated value based on the measured result is outside the calibration range. In most cases the result Is 
above calibration curve and is beyond dilution capabilities. Actual result is probably higher than estimated result given. 

"B" Qualifier 

This qualifier is used when the concentration of the sample is less than three (3) times that of what is found in the method blank. This 
does not necessarily indicate that there is a contamination problem, but should be Interpreted that the level found in the sample is 
inconsequential. 

"NR" Qualifier 

This qualifier indicates that there was NO RESULT generally due to matrix Interferences or laboratory problems. 
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Universal Laboratories 

Qual i ty Cont ro l Summary 
QC Batch #080310005 

Order ID: 0802395; 0803024 

Blank 
Midrange 

Third Party 
Blank Spike 
Matrix Spike 

Matrix Spike Dup 
Blank 
Blank 

Midrange 
Matrix Spike 

Matrix Spike Dup 
Blank 

Midrange 
Matrix Spike 

Matrix Spike Dup 
Blank 

Midrange 
Matrix Spike 

Matrix Spike Dup 
Blank 

Midrange 
Blank 

Blank Spike 
Blank Spike Dup 

Midrange 
Blank 

Copper 

True Value 
0.0000 
0.5000 
0.5000 
1.0000 
1.0000 
1.0000 
0.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
0.0000 
0.5000 
0.5000 
0.5000 
0.0000 

Obtained 
0.0007 
0.4908 
0.4885 
1.0720 
1.0535 
1.0665 
0.0001 
0.0004 
0.5247 
1.0281 
0.9832 
0.0000 
0.4642 
0.9126 
0.9254 
0.0000 
0.4758 
0.9569 
0.9432 
0.0001 
0.4696 
0.0003 
0.4665 
0.4751 
0.4723 
0.0003 

% Recovery 

98% 
98% 
107% 
105% 
107% 

-

105% 
103% 
98% 

93% 
9 1 % 
92% 

95% 
96% 
94% 

94% 

93% 
95% 
94% 

RPD 

2% 

5% 

1% 

2% 

2% 

Zinc 

True Value 
0.0000 
0.5000 
0.5000 
1.0000 
1.0000 
1.0000 
0.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0,0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
0.0000 
1.0000 
1.0000 
0.5000 
0.0000 

Obtained 
0.0003 
0.4985 
0.4923 
1.0290 
1.0290 
1.0480 
0.0003 
0.0002 
0.5373 
1.0636 
1.0256 
0.0003 
0.4888 
0.9282 
0.9492 
0.0004 
0.4999 
0.9722 
0.9552 
0.0003 
0.4925 
0.0002 
0.4915 
0.4754 
0.4982 
0.0001 

% 
Recovery 

100% 
98% 
103% 
103% 
105% 

107% 
106% 
103% 

98% 
93% 
95% 

100% 
97% 
95% 

99% 

98% 
95% 
100% 

RPD 

2% 

3% 

2% 

2% 

3% 
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Universal Laboratories 
2'd Sasearch Dri>.« Hampton. Va. 

Promt: (757)-S35-03£0 Fax.' ;757) 365-8014 

P r e - L o g D a t e : Wednesday, February 27, 2008 

Samples Must Be Received on or Before: 

EXPRESS LOG-IN 
CHAIN OF CUSTODY 

UL ORDER ID 0802395 

Order Commenf; 

ERMRICH ERM Inc. (Richmond) 
1011 East Main Street, Suite 400 

Richmond Va. 23219 

Customer Contact: Thomas Weissenge 

Phone Number 

FaxNumber (804) 253-1091 

ProiectID: Northrop Gruman 

Project Notes: d e a n m e t a l s p r o j e c t 

QuotelD: Q0802022 

Permit Number 

ProjectLocation: 

0802395-001 OF-003 

Wastewater 

Sample Date/Time |~ Z i z ? i srf? / / ; f y 

Field Reading 
H R D H3(dnosc3sCaC03-

EDTA 

T S S " " " f Suspended 
SoRds 

C U I D Copper (Dissolved) 2 t i \ 0 Zinc (Dissolved) 

C U r r Copper (Tola) 2 N I T 2nc (Total) 

F P H • f k w p H 

. 

Sampler Initials -vr~ 
Container Type Preservative 

HDPE HN03 pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HN03 ph<2 

HDPE (add wash HN03 pH<2 

N/A N/A 

0802395-002 OF-019 Sample Date/Time 

Field Reading 
W a s t e w a t e r H R D Hartnesa as CaC03-

EDTA 

Total Suspended 
Solids 

TSS 

C U I D Copper (DKsotvcd) 

C U I T Copper (Total) 

F P H FloMpH 

Z N I D 

ZNIT 

Zinc (Dbwlvod) 

Zinc (TotaQ 

09-Z& Sampler Initials 

Container Type Preservative 

HDPE HN03 pH<2 

HDPE Refrigerate. 4 C 

HDPE (acid wash Filter HN03 ph<2 

HDPE (add wash HN03 pH-;2 

N/A N/A 

0802395-003 OF-020 Sample Date/Time 

Field Reading 
e3-J£$7 

Wastewate r H R D HanmoscasCaCOS-
EDTA 

Sampler Initials 

Container Type Preservative 
HDPE HN03 pH<2 

0802395-004 

TSS 

CUID 

CUIT 

FPH 

Total Suspended 
Solids 

Coppor (Dissolved) 

Conxv (total) 

FUdpH 

OF-026 

ZNID 

ZNIT 

anc (Dissolved) 

zinc (Total) 

Sample Date/Time 

Field Readinq 
' i ) 

HOPE Refrigerate, 4 C 

HDPE (acid wash Filter HN03 ph<2 

HDPE (add wash HN03 pH<2 

N/A N/A 

/ r ' O JtZ. . 
1 

/ / j Sampler Initials | fa \ 

Container Type Preservative 
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ERMRICH ERM Inc. (Richmond) 

1011 East Main Street, Suite 400 

Richmond Va. 23219 

Cus tomer Contac t : Thomas Weissenge 

Phone Number 

FaxNumber (804)253-1091 

ProiectID: Ndrthrop Gruman 

Project Notes: c l e a n m e t a l s p r o j e c t 

QuotelD: Q 0 8 0 2 0 2 2 

Permit Number 

ProjectLocation: 

Was tewa te r HardncsaosCaCOS-
EOTA 

H R D 

T S S 

C U I D Cooper pissoNod) 

Total Suspended 
Solids 

Z N I D 

C U I T Copper fTotal) 

F P H Field pH 

ZNIT 

Zinc (Dissolved) 

Zinc (Total) 

HDPE HN03 pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HNOS ph<2 

HDPE (add wash HN03 pH<2 

N/A N/A 

0802395-005 OF-030 Sample Date/Time Z. I "Zg /<yf / ^ •.oa Sampler Initials | -•gsf-

Wastewater 

0802395-006 

Wastewater 

0802395-007 

Wastewater 

-

0802395-008 

HRD 

TSS 

CUID 

CUIT 

FPH 

Hartncos as CoCOJ-
EDTA 

Total Suspended 
Solids 

Coppor (Dissolvod) 

Copper (Total) 

FfeldpH 

OF-005 

H R D HonlnossasCoCOS-
EDTA 

TSS 

CUID 

curr 

FPH 

Total Suspended 
Solids 

Copper (Dissolvod) 

Coppor (Total) 

Field pH 

OF-037 

H R D Hanmass as CaC03-
EDTA 

TSS 

CUID 

CUIT 

FPH 

Total Suspended 
Solids 

Coppor (D&solvcd) 

Coppor (Tolal) 

Field pH 

OF-023 

ZNID 

ZNIT 

ZNID 

ZNIT 

ZNID 

ZNIT 

F ie ld Read ing 1 

Zinc (Dissolved) 

Zinc (Total) 

Samp le Date/T ime 

Field Read ing 

/ ] 
l | 

Zinc (Dissolved) 

Zinc (Total) 

Samp le Date /T ime 

Fie ld Read ing 

/ 1 
•=• L 

Zinc (Dissolved) ] 

Zinc fTotar) 1 

Sample Date /T ime [ 

F ie ld Read ing 
r3 

r 

/ 

/ 

/ 

/ 3 

W 

/ s ' 

: 2 0 

:^ to 

<?e> 

/ / 

/ / 

/ / 

Container Type Preservative 

HC 

HC 

HC 

HC 

N// 

HC 

HC 

HD 

HD 

N/; 

HD 

HD 

HD 

HD 

Hit 

PE 

PE 

PE (add wash 

PE (add wash 

\ 

Samp le r 

Container T\ 

PE 

PE 

PE (add wash 

PE (add wash 

HNOS pH<2 

Refrigerate, 4 C 

Filter HN03ph<2 

HNOS pH<2 

N/A 

In i t ia ls 

rpe Press 

\ 

jrvativel 

HNOS pH<2 

Refrigerate, 4 C 

Filter HNOS ph<2 

HN03 pH<2 

N/A 

Samp le r In i t ia ls 

Container T\ 

PE 

PE 

PE (add wash 

PE (add wash 

rpe Preservathe 

HNOS pH<2 \ 

Refrigerate, 4 C j 

Filter HN03 ph<2 

HNOS pH<2 

N/A I 

Samp le r In i t ia ls ' SF 
Container Type Preservative 
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ERMRICK ERM Inc. (Richmond) 
•f011 East Main Street, Suite 400 

Richmond Va. . 23219 

Customer Contact: Thomas Weissenge 

Phone Number 

FaxNumber (804)253-1091 

ProiectID: Northrop Gruman 

Project Notes: c l e a n m e t a l s p r o j e c t 

QuotelD: " Q0802022 

Permit Number 

ProjectLocation: 

Wastewater HRD 

TSS 

CUID 

CUIT 

FPH 

Haidnoss os CaCOS-
EDTA 

Total Suspendod 
Seeds 

Copper (Dissolved) 

Coppor (Total) 

Field pH 

ZNID 

ZNIT 

Zinc (Dissolvod) 

Zinc (Total) 

HDPE HN03pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HN03 ph«2 

HDPE (add wash HN03 pH<2 

N/A N/A 

0802395-009 OF-084 Sample Date/Time 

Field Reading 
ZL / z t i o t /S ' .Zo 

Wastewater H R D Hannoss as CaCOJ-
EDTA 

T S S Total Suspcndod 
Solids 

C U I D Coppor (Dlssolval) 

C U I T Copper (Total) 

F P H Field oH 

ZNID 

ZNfT 

Zinc (Dissolved) 

Zinc (Total) 

Sampler Initials 
T 

IS&C7 
Container Type Preservative 

HDPE HN03 pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HNp3 ph<2 

HDPE (add wash HNOS pH<2 

N/A WA 

0802395-010 OF-003 Dup 

Wastewater 

Sample Date/Time 

Field Reading 
J / / :»< 

H R D Hatdnoss as CaCOS-
EDTA 

C U I D copper (Dissolved) Z N I D Z!nc (Dissohrad) 

cur r coppor rTotao zNnr zmcrrotao 

Sampler Initials 

Container Type Preservative 

HDPE HNOS pH<2 

HDPE (add wash Filter HN03 ph<2 

HDPE (acid wash HNOS pH<2 

0802395-011 Field Blank 

Wastewater C U I D Copper (Dissolved) 2N\0 

CUIT Copper (Totoo Zfjrr 

Sample Date/Time 

Field Reading 
Zinc (Dissolved) 

J MA- :3° . 

ZJnc(rotoQ 

1 Sampler Initials 

Container Type Preserva ivd 

HDPE (add wash Filter HN03 ph<2 

HDPE (add wash HNOS pH<2 

0802395-012 Field Services Sample Date/Time 

Field Reading 

/ rfr / 

Field Serv ices OAREP OASummanr Report TECH Field TccMdan 

Sampler Initials 
-d 

Container Type Preservative 

N/A N/A 
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ERMRICH ERM Inc. (Richmond) 
1011 East'Main Street, Suite 400 

Richmond Va. 23219 

Customer Contact: Thomas Weissenge 

Phone Number 
FaxNumber 

ProiectID: Northrop Gruman 

Project Notes: clean metals pro ject 

QuotelD: Q080202^ 

Permit Number: 
ProjectLocation: 

Comments: 

CN int check 

|Re/fnquis/>ecf By Signature: 

JReceiVed By Signature: 

Phenol in check NHS int check 

ci/;^j^^ 
N - ^ - j K ^ ^ 

relinquished By Signature: 

[Received By Signature: 

\Relinquished By Signature: 

[Received By Signature: 

Company; 

. 

BOD int check 

^ _ 
Company; 

Company: 

Company: 

Company: 

Company; 

Oooler Temp @ Log-in \ 3 * C I 

"reservat/on -Jtexdek-'-

Datemme: Z - ? $ & # / & ? ? ' I 

Datemme: 

Date/Time: I 

Date/Time: 

Date/Time: 

Date/Time: 

0802395 Page 4 of 4 
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UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE; (767) 8«S-0e80 
JE: m t ) 695-2 

FAX: (787)865-8014 
TOLL-FREE: ($00)695-2162 

T O : ERM Inc. (Richmond) 
1011 East Main Street, Suite 400 

Richmond Va. 

A T T N : Thomas Numbers 

23219 

REPORT OF ANALYSIS PACKAGE 

This report contains the analytical results for Project Id:Northrop Gruman 
designated as UL Order Id: 0803024 and received on Wednesday, March 05, 2008 
The samples were received and analyzed according to the methods listed in this report 

Order ID: 0803024 

(REPORT DATE) 

12-Mar-08 

The data in this report has been reviewed and validated by: 
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ANALYTICAL DATA REPORT 
ORDER ID [0803024 \ 

UL Sample Number: 0803024-001 
Client Sample ID: OF-003 

Matrix: Wastewater 

Comments for 0803024-001 
No comments 

Site: OF-003 

Parameter Test 
Result 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

Method: 

EPA 200.7 

0.023 

0.028 

0.386 

0.417 

SM 4500 H/B 

7.6 

SM-2340 C 
Hardness as CaC03-EDTA 106 

Method: SM-2540 D 
Total Suspended Solids < 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

3/5/2008 
N/A 
N/A 

newjoh 

08:40:0 

Units MDL RL 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.1 

Analysis Date/Time Analyst 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0.001 

0,005 

0.005 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/10/2008 14:23:00 

3/10/2008 14:23:00 

CC 

CC 

CC 

CC 

3/5/2008 08:50:00 JN 

3/11/2008 15:42:00 AB 

3/9/200812:42:00 EG 
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ANALYTICAL DATA REPORT 
ORDER ID [0803024 | 

UL Sample Number: 
Client Sample ID: 

Matrix: 

Comments for 080302 
No comments 

Parameter 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

0803024-002 
OF-019 

Wastewater 

1-002 

Test 
Result 

EPA 200.7 

0.003 

0.007 

0.064 

0.077 

SM 4500 H/B 

7.4 

SM-2340 C 
Hardness as CaC03-EDTA 40 

Method: SM-2540 D 
Total Suspended Solids 1.4 

Site: OF-019 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

MDL 

0.00072 

0.00072 

0.00066 

0.00066 

2 

1 

Grab Date/Time: 3/5/2008 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: newjoh 

RL 

0,001 

0,001 

0.005 

0.005 

0.1 

2 

1 

Analysis Date/Time 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/5/2008 11:20:00 

3/10/2008 11:48:00 

3/9/2008 12:42:00 

11:10:0 

Analyst 

CC 

CC 

CC 

CC 

JN 

AB 

EG 

•Paga 3 of 14 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 North Carolina Wastewater/Groundwater Lab # 543 VDEQ Lab #000003 



ANALYTICAL DATA REPORT 

UL Sample Number: 
Client Sample ID: 

Matrix: 

Comments for 080302 
No comments 

Parameter 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

0803024-003 
OF-020 

Wastewater 
1-003 

Test 
Result 

EPA 200.7 

0.009 

0.013 

0.145 

0.176 

SM 4500 H/B 

7.9 

SM-2340 C 
Hardness as CaC03-EDTA 93 

Method: SM-2540 D 
Total Suspended Solids 2.0 

ORDER ID 

Site: OF-020 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0803024 || 

MDL 

0.00072 

0.00072 

0.00066 

0.00066 

2 

1 

Grab Date/Time: 3/5/2008 
Composite Start: N/A 
Composite Stop: N/A 
Collected By: newjoh 

RL 

0.001 

0.001 

0.005 

0,005 

0.1 

2 

1 

Analysis Date/Time 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/5/2008 13:32:00 

3/10/2008 11:48:00 

3/9/2008 12:42:00 

13:20:0 

Analyst 

CC 

CC 

CC 

CC 

JN 

AB 

EG 
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ANALYTICAL DATA REPORT 

UL Sample Number: 
Client Sample ID: 

Matrix: 

Comments for 080302' 
No comments 

Parameter 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

0803024-004 
OF-026 

Wastewater 

1-004 

EPA 200.7 

Test 
Result 

0.009 

0.056 

0.062 

0.370 

SM 4500 H/B 

7.3 

SM-2340 C 
Hardness as CaCOS-EDTA 

Method: 

Total Suspended Solids 

104 

SM-2540 D 

194 

ORDER ID 

Site: OF-026 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0803024 || 

MDL 

0.00072 

0.00072 

0.00066 

0.00066 

2 

1 

Grat 
Con-
Corr 

Colic 

RL 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

> Date/Time: 3/5/2008 
posite Start: N/A 
iposite Stop: N/A 

cted By: newjoh 

Analysis Date/Time 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/5/2008 14:07:00 

3/10/200811:48:00 

3/10/2008 13:30:00 

14:00:0 

Analyst 

CC 

CC 

CC 

CC 

JN 

AB 

LS 
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ANALYTICAL DATA REPORT 
ORDER ID [08030241 

Method: SM-2340 C 

Hardness as CaC03-EDTA 64 

Method: SM-2540 D 

.SMi--,: 
Total Suspended Solids 2.7 

mg/L 

mg/L 

UL Sample Number: 
Client Sample ID: 

Matrix: 

Comments for 080302 
No comments 

Parameter 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

0803024-005 
OF-030 

Wastewater 

1-005 

Test 
Result 

EPA 200.7 

0.008 

0.019 

0.135 

0.174 

SM 4500 H/B 

7.5 

Site: OF-030 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

MDL 

0.00072 

0.00072 

0.00066 

0.00066 

Grab Date/Time: 3/5/2008 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: newjoh 

RL 

0.001 

0.001 

0,005 

0.005 

0.1 

Analysis Date/Time 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/5/2008 10:13:00 

10:00:0 

Analyst 

CC 

CC 

CC 

CC 

JN 

3/10/200811:48:00 AB 

3/8/200812:31:00 EG 
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ANALYTICAL DATA REPORT 
ORDER ID [0803024 \ 

UL Sample Number: 0803024-006 
Client Sample ID: OF-005 

Matrix: Wastewater 

Comments for 0803024-006 
No comments 

Parameter 

Site: OF-005 

Grab Date/Time: 3/5/2008 
Composite Start: WA 
Composite Stop: N/A 

Collected By: newjoh 

Q9;3Q:0 

Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

Method: 

EPA 200.7 

0.002 

0.003 

0.098 

0.120 

SM 4500 H/B 
7.5 

SM-2340 C 
Hardness as CaC03rEDTA 90 

Method: SM-2540 P 
Total Suspended Solids < 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0.001 

0.005 

0.005 

3/7/200815:49:00 

3/7/2008 15:49:00 

3/7/200815:49:00 

3/7/2008 15:49:00 

CC 

CC 

CC 

cc 

0.1 3/5/2008 09:40:00 JN 

3/10/200811:48:00 AB 

3/8/200812:31:00 EG 
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ANALYTICAL DATA REPORT 
ORDER ID [0803024 j 

UL Sample Number: 0803024-007 
Client Sample ID: OF-037 
Matrix: Wastewater 

Comments for 0803024-007 
No comments 

Site: OF-037 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

3/5/2008 
N/A 

m 
newjoh 

15:20:0 

Parameter Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

EPA 200.7 

0.003 

0.007 

0.121 

0.166 

SM 4500 H/B 

7.7 

SM-2340 C 
Hardness as CaC03-EDTA 320 

Method: SM-2540 D 

Total Suspended Solids < 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

2 

1 

0.001 

0.001 

0,005 

0,005 

0.1 

2 

1 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/5/2008 15:28:00 

3/10/2008 11:48:00 

3/8/2008 12:31:00 

CC 

CC 

CC 

cc 

JN 

AB 

EG 
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ANALYTICAL DATA REPORT 
ORDER ID [0803024 | 

UL Sample Number: 0803024-008 
Client Sample ID: OF-023 

Matrix: Wastewater 

Comments for 0803024-008 
No comments 

Parameter 

Site: OF-023 

Grab Date/Time: 3/5/2008 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: newjoh 

10:45:0 

Test 
Result Units MDL RL Analysis Date/Time Analyst 

.^^fes^Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

Hardness as CaCOS-EDTA 37 

Method: SM-2540 D 

Total Suspended Solids 2.6 

EPA 200.7 

0.002 

0.004 

0.310 

0.355 

SM 4500 H/B 

7.3 

SM-2340 C 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0,00072 

0.00072 

0,00066 

0.00066 

0.001 

0.001 

0.005 

0.005 

3/10/2008 14:23:00 

3/10/2008 14:23:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

CC 

CC 

CC 

cc 

0.1 3/5/200810:56:00 JN 

3/11/200815:42:00 AB 

3/9/200812:42:00 EG 

Page 9 of 14 Virginia Drinking Waler Lab# 00030 North Carolina Drinking Water Lab # 51706 North Carolina Wastewater/Groundwater Lab # 543 VDEQ Lab #000003 



ANALYTICAL DATA REPORT 
ORDER ID [0803024 j 

UL Sample Number: 0803024-009 
Client Sample ID: OF-084 

Matrix: Wastewater 

Comments for 0803024-009 
No comments 

Site: OF-084 

Grab Date/Time: 3/5/2008 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: newjoh 

12:50:0 

Parameter Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 

Field pH 

Method: 

EPA 200.7 

0.005 

0.028 

0.041 

0.197 

SM 4500 H/B 

8.0 

SM-2340 C 

Hardness as CaC03-EDTA 146 

Method: SM-2540 D 
Total Suspended Solids 12 • 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

0.001 

0.00.1 

0.005 

0.005 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

CC 

CC 

CC 

CC 

0.1 3/5/200812:59:00 JN 

3/10/200811:48:00 AB 

3/9/200812:42:00 EG 

v * : ^ : . 
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ANALYTICAL DATA REPORT 
ORDER ID [0803024 j 

UL Sample Number: 0803024-010 
Client Sample ID: OF-005 Dup 
Matrix: Wastewater 
Comments for 0803024-010 
No comments 

Site: OF-005 Dup 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

3/5/2008 
N/A 
N/A 

newjoh 

09:41:0 

Parameter Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method: 
Field pH 

Method: 

EPA 200.7 

0.002 

0.004 

0.099 

0.121 

SM 4500 H/B 
7.5 

SM-2340 C 
Hardness as CaCOS-EDTA 86 

Method: SM-2540 D 
Total Suspended Solids < 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0.00066 

2 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/7/2008 15:49:00 

3/5/2008 09:43:00 

3/10/200811:48:00 

CC 

CC 

CC 

CC 

JN 

AB 

3/8/200812:31:00 EG 
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ANALYTICAL DATA REPORT 
ORDER ID [0803024 \ 

UL Sample Number: 0803024-011 
Client Sample ID: Field Blank 

Matrix: Wastewater 

Commenls for 0803024-011 
No comments 

Site: Field Blank 

Grab Date/Time: 3/5/2008 
Composite Start: N/A 
Composite Stop: WA 

Collected By: newjoh 

09:30:0 

Parameter Test 
Result Units MDL RL Analysis Date/Time Analyst 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

< 

< 

< 

< 

mg/L 

mg/L 

mg/L 

mg/L 

0.00072 

0.00072 

0.00066 

0,00066 

0.001 

0.001 

0.005 

0.005 

3/7/200815:49:00 

3/7/2008 15:49:00 

3/7/200815:49:00 

3/7/200815:49:00 

CC 

cc 
cc 
cc 
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ANALYTICAL DATA REPORT 

UL Sample Number: 
Client Sample ID: 

Matrix: 

Comments for 080302' 
No comments 

Parameter 

Method: 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

0803024-012 
Equipment Blank 

Wastewater 

1-012 

Test 
Result 

EPA 200.7 
< 

< 

< 

< 

ORDER ID 0803024 | 

Site: Equipment Blank 

Units 

mg/L 

mg/L 

mg/L 

mg/L , 

MDL 

0.00072 

0,00072 

0.00066 

0.00066 

Grat 
Con-
Con 

Colle 

RL 

0.001 

0.001 

0.005 

0.005 

) Date/Time: 3/3/2008 
posite Start: N/A 
iposite Stop: N/& 

cted By: thodan 

Analysis Date/Time 

3/3/2008 16:18:00 

3/3/200816:18:00 

3/3/2008 16:18:00 

3/3/2008 16:18:00 

Analyst 

CC 

CC 

CC 

CC 

.iSjS*-:-^. 
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Analytical Methods Reference 
Descr/pf/on: 

Field Services 

QA Summary Report 

Field Technician 

Wastewater 

Copper (Dissolved) 

Copper (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Zinc (Dissolved) 

Zinc (Total) 

ANALYTICAL DATA REPORT 
ORDER ID [0803024 \ 

PrepMethod: Method Reference 

EPA 200.2 

EPA 200.2 

EPA 200.2 

EPA 200.2 

Manual 

Manual 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM.2540 D 

EPA 200.7 

EPA 200.7 

40 CFR part 136 App. A 

40 CFR part 136 App. A 

18th Edition 

18th Edition 

18th Edition 

40 CFR part 136 App, A 

40 CFR part 136 App. A 

GLOSSARY OF TERMS AND ABBREVIATIONS 
RL (Reporting L lml t l : 

The RL can be raised when consideration of sample volume and matrix Interferences are taken Inlo account, generally this number.ls near or 
equal to the lowest calibration standard run with the analytical batch. 

MDL (Method Detection Limit): 

The constituent concentration that, when processed through the complete method, produces a signal with a 99% probability that It is different 
from the blank. 

" < " "Oils denotes the constituent was not detected above the RL 

"J"Quallfier 
This qualifier is used to Indicate an estimated value based on the measured result Is outside the calibration range. In most cases the result Is 
above calibration curve and Is beyond dilution capabilities. Actual result is probably higher than estimated result given. 

"B" Qualifier 

This qualifier Is used when the concentration of the sample Is less than three (3) times that of what is found In the method blank. This 
does not necessarily Indicate that there Is a contamination problem, but should be interpreted that the level found in the sample Is 
Inconsequential. 

"NR" Qualifier 

This qualifier indicates that there was NO RESULT generally due to matrix Interferences or laboratory problems. 
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Universal Laboratories 
26 Research Drive Hampton. Va. 

Phone: (757V-355-0SS0 Fax: {757}SESSOH 

Pre-Log Date: Tuesday, March 04,2008 

Samples Must Be Received on or Before: 

EXPRESS LOG-IN 

CHAIN OF CUSTODY 

UL ORDER ID 0 8 0 3 0 2 4 

Order Comment 

ERMRICH ERM Inc. (Richmond) 
1011 East Main Street, Suite 400 

Richmond Va. 23219 

Customer Contact: Thomas Weissenge 

P r o i e c t I D : N o r t h r o p G r u m a n 

Project Notes: c l e a n m e t a l s p r o j e c t 

QuotelD: Q 0 8 0 2 0 2 2 

Permit Number: 

ProjectLocation: 

Phone Number 

FaxNumber 

0803024-001 

(804)253-1091 

OF-003 Sample Date/Time 0 3 / O S ' i c f c o B VO 

Field Reading 

/ / Sampler Initials i 77 )0 

Container Tvoe Preservative 

Was tewa te r H R D HoidnoM as CaCOJ-
EDTA 

G> 
TSS 

CUID 

CUIT 

FPH 

Total swpondod 
Solids 

Copper (Diisoivod) 

Coppor (Total) 

Field pH 

ZNID 

ZNIT 

Zinc (Dissolved) 

Zblc (Tolal) 

HDPE Refrigerate, 4 C 

HDPE (acid wash Filter HN03 ph<2 

HDPE (acid wash HN03 pH<2 

N/A N/A 

0803024-002 OF-019 

Was tewa te r HRD **«*Kncxx* . 

Sample Date/Time |"7>3 l O ^ IC>%> tV :IC? 

Field Readinq 

© 

0803024-003 OF-020 

Was tewa te r H R D HaidnrcsasCaCCO-
EDTA 

Sample Date/Time r o 3 / O S iC>B L3 : 2 0 

Field Readinq | 

TSS Total Sucpondod 
Solids 

(P CUID Coppor (Dlssolwid) 

CUIT Coppor (Total) 

FPH " " " W 

ZNID 

ZNIT 

Zinc (Dtefiolvcd) 

Zinc (Tolol) 

0803024-004 OF-026 

G> 

Sample Date/Time "7>3 / O S I p B I'TTOO 

Field Readinq I 

Sampler Initials ^ 3 7 0 

TSS 

CUID 

CUIT 

FPH 

Total Suspeoded 
Solids 

Coppor (DIMOlvcd) 

Copper (Total) 

RaldpH 

ZNID 

ZNrr 

ZJnc (Dissolved) 

Znc (Total) 

Container Type Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HNOS ph<2 

HDPE (acid wash HNOS pH<2 

N/A N/A 

Sampler Initials " 3 A } 

Container Type Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate. 4 C 

HDPE (add wash Filter HN03 ph<2 

HDPE (add wash HNOS pH<2 

N/A N/A 

Sampler Initials T / O 

0803024 

Container Type P->servative 

Page 1 of 4 



ERMRICH ERM Inc. (Richmond) 
1011 East Main Street, Suite 400 

Richmond Va. 23219 

Customer Contact: Thomas Weissenge 

Phone Number 

FaxNumber (804) 253-1091 

ProiectID: Northrop Gruman -

Project Notes: c l e a n m e t a l s p r o j e c t 

QuotelD: Q0802022 

Permit Number: 

ProjectLocation: 

Wastewater Hardness as CoCOO-
EDTA 

HRD 

TSS 

C U I D Ceppn (Dissolved) 

Total Suspended 
Sdi'cb 

ZNID 

CUIT coewfrotao ZMIT 

FPH fteMP" 

Zinc (Dlssotvad) 

Zinc (Total) 

HDPE HNOS pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filler HN03 ph<2 

HDPE (acid wash HNOS pH<2 

N/A N/A 

0803024-005 OF-030 Sample Date/Time | f>3 / & & idZJT 

Field Readinq 
IO :C>P 

W a s t e w a t e r H R D . Hardness as CaC03-
EDTA 

TSS 

CUID 

CUIT 

FPH 

Total Suspend od 
Soilda 

Copper (Dissolved) 

Copper (Total) 

FWdpH 

ZNID 

ZNtt 

anc {DiMotved} 

ane (Tbtal) 

• Sampler Initials | _ ^ Z ^ _ 

Container Type Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate, 4 C 

HDPE (acid wash Fitter HNOS ph<2 

HDPE (acid wash HNOS pH<2 

N/A N/A 

0803024-006 OF-005 Sample Date/Time j o 3 i c T g ' /g>S oQ -.SO 

Field Readinq | 
Wastewa te r HRD Hardness OS CaCOS-

EDTA 

<£> 
TSS 

CUID 

CUIT 

FPH 

Total Suspended 
Solids 

Copper (Dissohral) 

Copper (Total) 

rioldpH 

ZNID 

ZNIT 

Zinc (Dissolved) 

Zinc (Totai) 

Sampler Initials "3"/^ 

Container Type Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HNOS ph<2 

HDPE (add wash HNOS pH<2 

N/A N/A 

?3= 0803024-007 OF-037 Sample Date/Time | 0 3 / o S I Q o [ 6 -SiO 

Field Readinq 

Wastewater HRD HtrafntmssCalXa-
EDTA 

TSS 

CUID 

curr 

FPH 

Total ouspoitdcd 
Sends 

Copper (DissolveO 

Coppor (Total) 

Field PH 

ZNID 

ZNIT 

Zinc (Dissolved) 

Zinc (Total) 

[T ] Sampler Initials | 3 ^ 0 

Container Type Preservative 

HDPE HN03 pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HNOS ph<2 

HDPE (add wash HNOS pH<2 

N/A N/A 

0803024-008 OF-023 Sample Date/Time [753 / o S ~ ~ T d d I Q T y S T 

Field Readinq I I 

0803024 

Sampler Initials j ^ J Q 

Container Type 

Page 2 of 4 
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ERMRICH ERM Inc. (Richrfidriff) 
1011 East Main Street, Suite 400 

FUchmond Va. 23219 

Customer Contact: Thomas Weissenge 

Phone Number 

FaxNumber (804)253-1091 

ProiectID: Northrop Gruman 

Project Notes: c l e a n m e t a l s p r o j e c t 

QuotelD: Q0802022 

Permit Number: 

ProjectLocation: 

Was tewa te r H R D Hardnoss oc CaCOS-
EDTA 

TSS 

CUID 

CUIT 

FPH 

Total Suspended 
Solids 

Copper (Dissotved) 

Cofwer fTotol) 

FioldpH 

ZNID 

ZNIT 

Zinc pissofvod) 

Snc (Tcrtal) 

HDPE HNOS pH<2 

HDPE Refrigerate, 4 C 

HDPE (acid wash Filter HNOS ph<2 

HDPE (acid wash HNOS pH<2 

N/A N/A 

0803024-009 OF-084 Sample Date/Time [ p 3 / OdT l G & TS S O 

Field Readinq | 
/ / 

Wastewater H R D Hardness as CaCOS-
EDTA 

© 
Total Suspended 
SoUs 

T S S 

C U I D Coppor (Dissolvod) 

C U I T Coppor (Total) 

F P H ^ P H 

Z N i D 

Z N f T 

ZincPIsootvcrf) 

Zinc (Total) 

| Sampler Initials ^ y o 

Container t ype Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HNOS ph<2 

HDPE (add wash HNOS pH<2 

N/A N/A 

0803024-010 OF-005 Dup 

Wastewater 

C2> 

Sample Date/Time | o 3 / o3>'~ / d & O6 ! : V7~ 

Field Readinq 
/ / Sampler Initials - 3 ^ ) 

HRD 

TSS 

CUID 

curr 

FPH 

Hardnoss as CaCOJ-
EDTA 

Soluls 

Coppor CTotal) 

Field pH 

ZNID 

ZNIT 

anc pissotvcd) 

Zinc (TotaD 

Container Type Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate. 4 C 

HDPE (add wash Filter HN03 ph<2 

HDPE (add wash HNOS pH<2 

N/A N/A 

0803024-011 Field Blank Sample Date/Time [~g>3 / o S 1 0 ^ O^ : 3 0 

Field Readinq 
/ / 

Wastewater C U I D Coppor (Dissolvod) 

C U I T Coppor (Total) 

ZNID 

ZNfT 

Zinc (Dissolved) 

Zinc (Total) 

Sampler Initials "SJA) 

Container Type Preservative 

HDPE (acid wash Filter HNOS ph<2 

HDPE (acid wash HNOS pH<2 

0803024-012 Equipment Blank 

Wastewater C U I D Coppor (Dissolved) Z N I D 

C U I T Copper (Total) Z N I T Zinc (Tolal) 

Sample Date/Time 

Field Readinq 
Zinc (Dissolved) 

/ / Sampler Initials ' J A ) 

Container Type Preservative 

HDPE (add wash Filter HN03 ph<2 

HDPE (add wash HNOS pH<2 

0803024 Page 3 of 4 



1011 East Main Street, Suite 400 
Richmond Va. 23219 

Customer Contact: Thomas Weissenge 

Phone Number 
FaxNumber (804)253-1091 

Project Notes: c lean meta ls p ro jec t 

uuoteio: Q0802022 

Permit Number: 
ProjectLocation: 

0803024-013 Field Services Sample Date/Time f p S / O S J P t F 

Field Readinq 
F i e l d S e r v i c e s OAREP QA Summary Report T E C H Field Tcclmldan. 

/ / Sampler Initials O/U 
Container Type Preservative 

N/A N/A 

Comments: 

CN int check 

Relinquished By Signature: 

Received By Signature: 

Phenol in check,/. S / NH3 int check 

„ ^ r / — U , 
^ / S U K / -
^ -

Relinquished By Signature: 

Received By Signature: 

Relinquished By Signature: 

Received By Signature: 

Company: 

BOD int check 

UL 
Company: 

Company: 

Company: 

Company: 

Company: 

Cooler Temp @ Log-in 

Preservation j 

Datertime: e j / ^ p / 6 3 c > 

Date/Time: ' 

Datemme: 

Datemme: 

Date/Time: 

Datemme: 

0803024 Page 4 of 4 



UNIVERSAL LABORATORIES 

TELEPHONE: (757) B65-0880 
TOLL-FREE; (800) 693-2162 
FAX: (757) 866-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-003 
Matrix: Wastewater 

Comments for Order-

Parameter Method 

^ R 
J l O 

UL Sample Numbe 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

Order ID: 0803147 

(REPORT DATE) 
19-Mar-08 

: 0803147-001 
OF-003 
3/13/2008 08:40 
N/A 
N/A 

newjoh 

J 

Test 
£22UL Units 

UL Report Analysis . , , 
Limit Date/Time A n a l y s t 

Copper (dissolved) EPA 200,7 

Copper (Total) EPA 200.7 

Zinc (dissolved) EPA 200,7 

Zinc (Total) EPA 200,7 

Field pH SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0803147-001 

•No comments 

0.002 

0.040 

0.047 

7.6 

198 

< 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Respectful 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/13/2008 
08:51:00 

3/17/2008 
09:12:00 

3/16/2008 
10:38:00 

ly Submitted, 
l/p 

EF 

EF 

EF 

EF 

JN 

AB 

LS 

Page 2 of 13 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0803147-001 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 863-0880 
TOLL-FREE: (600) G95-2162 
FAX: (737) 863-8014 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

0803147 

(REPORT DATE) 

19-Mar-08 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-019 
Matrix: Wastewater 

Comments for Order: 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200,7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0803147-002 
•Wo comments 

Test 

< 

0.002 

0.025 

0.041 

7.8 

122 

5.6 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0,005 

0.005 

0.1 

2 

1 

Reswectfulb 

Uurft 

DateSe Ana|yst | 
3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/12/2008 
08:40:00 

3/17/2008 
09:12:00 

3/16/2008 
10:38:00 

/Submi t ted, 

EF 

EF 

EF 

EF 

JN 

AB 

LS 

Page3ofl3 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0803147-002 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 

TELEPHONE: (757) 865-0886 
TOLL-FREE: (HO) 6S5-2162 
FAX: (757) 863-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
Order ID: 0803147 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

(REPORT DATE) 

20-Mar-08 

UL Sample Number: 0803147-003 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

OF-020 
3/12/2008 
N/A 
N/A 

09:00 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-020 
Matrix: Wastewater 

Comments for Order: 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaCOS-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200,7 

EPA 200.7 

EPA 200,7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0803147-003 
INo comments 

Test 
Result 

0.005 

0.008 

0.133 

0.149 

8.2 

888 

2.7 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0,005 

0.1 

2 

1 

Analysis . , , ji 
Date/Time A n a | y s t I 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/12/2008 
09:10:00 

3/17/2008 
09:12:00 

3/16/2008 
10:38:00 

Resnectfullv Submitted, 

* 7 * _ 

EF 

EF 

EF 

EF 

JN 

AB 

LS 

Page.-2 of 2 Virginia DrinWng Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab # 51708 EPA LAB CODE VA00912 0803147-003 

North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 863-0860 
TOLL-FREE: (600) 695-2162 
FAX: (7S7) 86S-8014 

REPORT OF ANALYSIS 
Order ID: 0803147 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-026 
Matrix: Wastewater 

Comments for Order: 

(REPORT DATE) 

19-Mar-08 

UL Sample Number: 0803147-004 
Sample ID: OF-026 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

3/13/2008 
N/A 
N/A 

newjoh 

10:40 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0803147-004 
"Wo comments 

Test 

< 

0.003 

0.017 

0.027 

8.1 

270 

3.4 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

UL Report 
Limit 

0.001 

0.001 

0.005 • 

0.005 

0.1 

2 

1 

Respec t fu lh 

(L^ 

I W n m e ^ a ^ \ 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/13/2008 
10:53:00 

3/17/2008 
09:12:00 

3/16/2008 
10:38:00 

/ S u b m i t t e d , 

EF 

EF 

EF 

EF 

JN 

AB 

LS 

PaSeSofl3 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0803147-004 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 895-2162 
FAX: (767) 665-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

3I9 
J l O 

UL Sample Numbe 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

Order ID: 0803147 

(REPORT DATE) 
19-IVrar-08 

: 0803147-005 
OF-030 
3/13/2008 09:45 
N/A 
N/A 

newjoh Project ID: Northrop Gruman 
Project # N/A 

Site: OF-030 
Matrix: Wastewater 

Comments for Order: 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0803147-005 
'Wo comments 

Test 

0.005 

0.009 

0.160 

0.183 

8.0 

80 

3.1 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Daten-ime A n a | y s t | 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/13/2008 
09:56:00 

3/17/2008 
09:12:00 

3/16/2008 
10:38:00 

Respectfully Submitted, 

(jtfifM <&.f- ,sJ>,*J-< 

EF 

EF 

EF 

EF 

JN 

AB 

LS 

Page6of13 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0803147-005 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2182 
FAX: (757) 863-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va, 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-005 
Matrix: Wastewater 

Comments for Order: 

Parameter Method 

3IS 
J I O 

UL Sample Numbei 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

Order ID: 0803147 

(REPORT DATE) 
19-Mar-08 

: 0803147-006 
OF-005 
3/13/2008 09:10 
N/A 
N/A 

newjoh 

J 

Test 
£S21lL Units 

UL Report Analysis 
Limit Date/Time A n a | y s t 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200,7 

EPA 200,7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0803147-006 
"Wo comments 

0.002 

0.003 

0.132 

0.149 

7.6 

92 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/13/2008 
09:20:00 

3/17/2008 
09:12:00 

3/16/2008 
10:38:00 

EF 

EF 

EF 

EF 

JN 

AB 

LS 

Respectfully Submitted, \ 

(AUt-fJiflto , K I Z ^ 

P8ge7ot13 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0803147-006 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865-0860 
. TOLL-FREE: (400) 665-2162 

FAX: (737) 863-8014 

REPORT OF ANALYSIS 
Order ID: 0803147 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-037 
Matrix: Wastewater 

Comments for Order: 

Parameter Method 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 
19-Mar-08 

0803147-007 
OF-037 
3/12/2008 14:40 
N/A 
N/A 

newjoh 

Test UL Report Analysis . , , „ , 
Limit Date/Time M a ^ s l 

Units 

Copper (dissolved) EPA 200.7 

Copper (Total) EPA 200,7 

Zinc (dissolved) EPA 200.7 

Zinc (Total) EPA 200.7 

Field pH SM 4500 H/B 

.Hardness as CaCOS-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0803147-007 
'Wo comments 

0.002 

0.003 

0.060 

0.074 

8.0 

284 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0,005 

0,1 

2 

1 

Respactfull 

(jtun 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/12/2008 
14:51:00 

:3/17'2008 
09:12:00 

3/16/2008 
10:38:00 

/ Submitted, \ 

EF 

EF 

EF 

EF 

JN 

AB 

LS 

1) 

PagsBom Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPALAB CODE VA00912 0803147-007 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (600) 693-2162 
FAX: (737) 865-8014 

REPORT OF ANALYSIS 
Order ID: 0803147 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project* N/A 

Site: OF-023 

Matrix: Wastewater 

Comments for Order: 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 

19-Mar-08 

0803147-008 
OF-023 

3/12/2008 13:50 

N/A 
N/A 

newjoh 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0803147-008 

'Wo comments 

Test 
Result 

0.004 

0.004 

0.073 

0,094 

8.1 

184 

3.7 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 : 

1 

Respectfully 

(Mfi 

Analysis 
Date/Time 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/12/2008 
13:59:00 

3/17/2008 
"09:12:00 

3/16/2008-
10:38:00 

Submitted 

Analyst 1 

EF 

EF 

EF 

EF 

JN 

AB 

LS 

1 

/~ j£e^r^^^ . 

Page9ofl3 Virginia Drinking Water Lab# 00O30 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0803147-008 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (600) 695-2162 
FAX: (737) 863-8014 

REPORT OF ANALYSIS 
Order ID: 0803147 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 
19-Mar-08 

0803147-009 
OF-084 
3/12/2008 13:10 
N/A 
N/A 

newjoh Project ID: Northrop Gruman 
Project # N/A 

Site: OF-084 
Matrix: Wastewater 

Comments for Order: 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0803147-009 
'Wo comments 

Test 
Result 

< 

0.001 

0.016 

0.028 

8.0 

222 

3.2 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2-' 

1 

oSernme A n a |y s t | 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/12/2008 
13:17:00 

3/17/2008 
09:12:00 

3/16/2008 
10:38:00 

Resoectful l^Submitted, ^ 

(Mr/. ̂Zc^r^e^.-!. 

EF 

EF 

EF 

EF 

JN 

AB 

LS 

PagalOofIS Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0803147-009 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 

TELEPHONE: (757) 865.0880 
TOLL-FREE: (000) 695-2162 
FAX: (767) 863-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-026 dup 

Matrix: Wastewater 

Comments for Order: 

^ 
J l O 

Order ID: 0803147 

(REPORT DATE) 

19-Mar-08 

UL Sample Number: 0803147-010 
Sample ID: OF-026 dup 

Grab Date/Time: 3/13/2008 11:05 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: newjoh 

I 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0803147-010 
'Wo comments 

Test 
Result 

0.002 

0.003 

0.017 

0.024 

8.0 

246 

2.9 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Analysis 
Date/Time 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/13/2008 
11:09:00 

3/17/2008 
09:12:00 

3/16/2008 
10:38:00 

Analyst j 

EF 

EF 

EF 

EF 

JN 

AB 

LS 

Respeo t fu l l y S u b m i t t e d , 

Paga 11 of 13 Virginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab # 51706 

North Carolina Wastewater/Groundwater Lab # 543 

EPA LAB CODE VA00912 0803147-010 



TELEPHONE: (757) 665-0880 
TOLL-FREE: (400) 696-2162 
FAX: (757) 885-8014 

UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

Order ID: 0803147 j 
REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: Field Blank 
Matrix: Wastewater 

Comments for Order: 

Parameter Method 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 

19-lVlar-08 

0803147-011 
Field Blank 
3/13/2008 10:30 
N/A 
N/A 

newjoh 

Test 
Units 

UL Report Analysis . . . 
Limit Date/Time A n a | y s t 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Comments for Sample ID 0803147-011 
"Wo comments 

0.007 

mg/L 

mg/L 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

Respa 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

3/14/2008 
10:40:00 

ubmitted, 

EF 

EF 

EF 

EF 

pectfully Submlttec 

Paga 12 of 13 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0803147-011 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 665-0880 
TOLL-FREE: (JOO) 695-2162 
FAX: (767) 863-6014 

REPORT OF ANALYSIS 
Order ID: 0803147 

(REPORT DATE) 

19-Mar-08 

TO: E R M Inc. (R ichmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: Equipment Blank 

Matrix: Wastewater 

Comments for Order: 

UL Sample Number: 0803147-013 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

Equipment Blank 

3/11/2008 
N/A 
N/A 

newjoh 

Parameter Method 
Test 

Units 

UL Report Analysis 7 . . h 
Limit Date/Time A n a | y s t g 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

mg/L 

mg/L 

mg/L 

mg/L 

3/10/2008 
14:23:00 

3/10/2008 
14:23:00 

3/10/2008 
14:23:00 

3/10/2008 
14:23:00 

CC 

CC 

CC 

CC 

Comments for Sample ID 0803147-013 
'Wo comments 

Respec t f u l l y Submi t ted , / 

Page 13 of 13 Virginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Waler Lab # 51706 

North Carolina Wastewater/Groundwater Lab # 543 

EPA LAB CODE VA00912 0803147-013 



Universal Laboratories 
20 .Research Drivs Hsinpton, Va. 

'no-e- {7Sri-SS5-0680 Fax: ' /a " ; 556-S(;:-! 

Pre-Log Date: Tuesday, March 11, 2008 

Samples Must Be Received on or Before: 

EXPRESS LOG-IN 
CHAIN OF CUSTODY 

UL ORDER ID O B I K S T * / 

Order Comment: 

ERMRICH ERM inc. (Richmond) 
1011 East Main Street Suite 400 

Richmond Va. 23219 

Customer Contact: Thomas Numbers 

Phone Number 

FaxNumber: (804) 253-1091 

ProiectID: Northrop Gruman 

Project Notes: c t e a n m e t a l s p r o j e c t 

QuotelD: Q 0 8 0 2 0 2 2 

Permit Number: 

ProjectLocation: 

0803147-001 OF-003 Sample Date/Time : o ^S / i_3 /cxB v & . . J /o 
Field Readinq —• — -̂-- — • 

I / 

Was tewa te r H R O Hardness as C0CO3-
EDTA 

.TSS Total Suspondod 
Solids 

\ C U I D Copper (DlssoNed) Z N I D 

^ V C U I T Copper (Toui) Z N | T 

F P H FleWpH 

Zinc (Dissolved) 

Zinc (Tolal) 

i Sampler Initials j 

Container Type Preservative 

HDPE HN03 pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HNOS ph<2 

HDPE (add wash HN03 pH<2 

N/A N/A 

0803147-002 OF-019 

Wastewate r 

Sample Date/Time ' o V i~TX. t ^ k O ^ : ^ o 
Field Readinq - - ^ 

/ / Sampler Initials 

HRD 

^•NTSS 

^ - C U I D 

'\cunr 

FPH 

Hardness as cocoa-
EDTA 

Total Suspended 
Solids 

Copper (Dissolved) 

Copper (Total) 

Field pH 

ZNID 

ZNIT 

Zfcic (Dissalved) 

Zinc (Total) 

Container Type Preservative 

HDPE HN03 pH<2 

HDPE Refrigerate, 4 C 

HDPE (acid wash Filler HN03 ph<2 

HDPE (acid wash HNOS pH<2 

N/A N/A 

0803147-003 OF-020 

Wastewate r HRD Hartnessascacoj-

Sample Date/Time r j 

Field Readinq ^ 
./ n,. /_o i r~^ i ^ r / / 

T S S T ° a l Suspondod 
^ Solids 

C U I D Coppor (Dtcotvod) 

CUrT Copper (Tolol) 

FPH Field pH 

; Sampler Initials | _ 

Container Type Preservative 

HDPE HN03pH<2 

Refrigerate. 4 C 

ZNID 

ZNIT 

Zinc (Dissolved) 

Zinc (Total) 

HDPE 

HDPE (acid wash Filter HNOS ph<2 

HDPE (acid wash HN03 pH<2 

N/A N/A 

0803147-004 OF-026 Sample Date/Time ^ / / ^ / O^T" /O : 1/<D 

Field Readinq " ' ~ 
/ / Sampler Initials 

Container Type Preservative 

0803147 Page 1 of 4 

.•-i^.£j3=ia*j:.^ :.. 

file:///CUID
file://'/cunr


ERMRICH ERM Inc. (Richmond) ProiectID: Northrop Gruman QuoteiD: u u o u z u ^ 

1011 East.Main Street, Suite 400 Permit Number 
Richmond Va. 23219 Project Notes: clean metals pro jec t ProjectLocation: 

Customer Contact: Thomas Numbers 

Phone Number. 
FaxNumber (804)253-1091 

Wastewater HRD todwsiascoco*. ; HOPE HN03pH<2 

^ " • ^ T S S TOIOI suspondod HDPE RefrigeraB, 4 C 
Solids 

^ C U l D copper (Dissolved) 2.U\D zinc (Dissoiv.d) HDPE (acid wash Filter HN03 ph>:2 

^ ^ CUIT copper (Total) ZNIT zmcrrotao HDPE (acid wash HNOS pH<2 

FPH FicBpH N/A N/A 

0803147-005 OF-030 Sample Date/Time [ O S / fT" ' ~ / o B " " ~ o T T $ ^ / 7 : \ Sampler Initials ; 
Field Readinq [ i Container Type Preservative 

W a s t e w a t e r HRD Hardness as CsCOJ- ~ HDPE HN03,pH<2 

^ ^ " N T S S Toim suspended HDPE Refrigerate, 4 C 
SollOS 

" ^ - CUID coppor (Dissolvod) ZNID zinc (Dissolvod) HDPE (acid wash Filter HN03 ph<2 

" ^ C U I T copper (Toiai) Z N r r zinc (Toiai) HDPE (add wash HNOS pH<2 

FPH ^ K " " N/A N/A 

0803147-006 OF-005 Sample Date/Time "O*^ r 7 3 /~o2> " o T : /<£>' f 7 : - Sampler Initials 

Field Read inq j _ . \ Container Type Preservative 

Wastewater HRD HMnessascacoi _ " H D p E - HN03pH<2 

^ ^ T S S Touisiispendai H D p E Refrigerate. 4 C 

" ^ - C U I D copper (Dtsoivon) ZNID ancpissoivcd) HOPE (acid wash Filter HNOS ph<2 

^ ^ • C U I T copper (Total) ' ZNIT Zinc(ToiaD HDPE (acid wash HN03pH<2 

FPH Fidd PH N / A N/A 

0803147-007 OF-037 Sample Daterrime ^ ^ T ~ J ^ Z " T ^ Z ' ~T$.A~Zfd / / " : Sampler Initials 

Field Read inq l_ , Container Type Preservative 
W a s t e w a t e r HRD Hardness a.cacoa. " "" " H D p e HN03pH<2 

^ ^ ^ " ^ TSS ™ ^ s ' " i W n , , w i HDPE Refrigerate. 4 C 

~ ^ CUID Cop^r (Dissolved) Z N | D Zinc (Dissolved) HOPE (acid wash Filter HN03 p h O 

\ C U r r copper (Total) zNIT Zmc (Total) HDPE (add wash HN03 pH<2 

FPH Field pH N , A N / A 

0803147-008 OF-023 Sample Date/Time ' ^ " /" /g^.JJg^. ) ' } !_SQ7 ~ ~ I T~ • Sampler Initials 

Field Read ing i ~ ^ ' Container Type Preservative 

0303147 ^Page 2 of 4 
• , - i S f e i -

file:///CUrr


ERMRICH ERM Inc. (Richmond) ProiectID: Northrop Gruman QuotelD: uutsu^Uk^ 

1011 East Main Street, Suite 400 Permit Number 

Richmond Va. 23219 Project Notes: c l e a n m e t a l s p r o j e c t ProjectLocation: 

Customer Contact: Thomas Numbers 

Phone Number 

FaxNumber (804)253-1091 

W a s t e w a t e r HRD Harfness asCOCOJ- - HDPE HNOS pH<2 

TSS Total suspondea HDPE Refrigerate, 4 C 
Sollda 

^ N CUID Copper (Disseivofl) ZNID zmc (Dissolved) HDPE (add wash Filter HNOS ph<2 

^ ^ CUIT coppor (Total) ZNIT zmc (Total) HDPE (acid wash HN03pH<2 

FPH FieW pH N/A N/A 

0803147-009 OF-084 Sample Date/Time I Q ^ 713^ I n L f \ : / o / / " : ! Sampler Initials |__ 

F i e l d R e a d i n g •_ j Container Type Preservative 

W a s t e w a t e r HRD HartjKsoscaccn. - " HDPE HN03pH<2 

X TSS T*1 1 suspsnaed HDPE Refrigerate, 4 C 
5o(lds 

^ ^ C U I D Copper (Dissolved) ZNID zmc (Dissolved) HDPE (acid wash Filter HNOS ph<2 

~ ^ ^ C U I T copper (Totan zNIT zincaotai) HDPE (acid wash HN03pH<2 

FPH " ^ P " N/A N/A 

0803147-010 ""OF-Bia. dup Sample Date/Time ' o ^ / ; ' \ /~o^~ 7/ : oS^ / / • Sampler Initials i 

'OF~«=>a£, & A f - , Field Readinq - " ^ ~ _ j ^Container Type Preservative 
Was tewa te r HRD HM«SS «cacoi- ' H D p E HN03pH<2 

" ^ ^ T S S ^ S s 8 1 " ' * ' " ' " * 1 . H D P E Refrigerate, 4 C 

" ^ ^ ^ CUID copper (Dissoivod) ZNID zmc (Dtsoived) HDPE (add wash Filter HN03 phc2 

" • " \ CUIT copper (Total) zNIT zmc (Total) HDPE (add wash HN03pH<2 

FPH FIMPH N/A N/A 

0803147-011 Field Blank Sample Date/Time; ~ o ^ / A ~ T ~ ~ & / Q ^ Q / / '-. Sampler Initials 

F i e l d R e a d i n q | Container Type Preservative 

Was tewate r ~ CUID COPP" V***-™*) ZNID zinc(Di=oiv«i) HDPE (acid wash Filter HNOS ph<2 

" - ^ C U I T Coppor (Toioi) ZNIT zmccraai) • HDPE (acid wash HN03 pH<2 

0803147-012 Field Services Sample Date/Time Q j C T T K ~ i "5"/£ : / /~" Sampler Initials 

F i e l d R e a d i n g _""" ; Container Type Preservative 

Fie ld Serv ices OAREP V***™™Report T E C H aetdTecumcion " ' N / A N / A 

0803147-013 Equipment Blank Sample Date/Time "" "~~7 / '• • / / " • Sampler Initials i 

F i e l d R e a d i n q _ __ ^ _ ~ \. Container Type Preservative 

.. 0803147 Page 3 of 4 

. .• „j-^t-awafe:-'--- .. 



ERMRICH ERM Inc. (Richmond) 

1011 East Main Street, Suite 400 

RichmorrJ Va. 23219 

Customer Contact: Thomas Numbers 

ProiectID: Northrop Gruman 

Project Notes: clean meta ls pro ject 

QuotelD: - Q0802022 

Permit Number 
ProjectLocation: 

Phone Number 
FaxNumber (804) 253-1091 

Wastewater CUID "PP" I P W W 

v C U I T Coppor (Total) 

Z N I D Zinc (Dissolved) 

Z f J IT Zinc (Total) 

HDPE (add wash Filter HNOS ph<2 

HDPE (add wash HNOS pH<2 

0803147 Page 4 of 4 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
Order ID: 0805093 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Comments for Sample ID 0805093-001 

'No comments 

(REPORT DATE) 

27-May-08 

Project ID: Northrop Gruman 

Project # N/A 

Site: OF-003 
Matrix: Wastewater 

Comments for Order: 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaCOS-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Test 
Result 

< 

0.001 

0.041 

0.042 

7.6 

184 

< 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S:U. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Analysis 
Date/Time 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

6/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/8/2008 
10:40:00 

:5/20/2008 
14:09:00 

5/11/2008 
11:40:00 

Analyst 1 

CC 

CC 

CC 

CC 

JN 

AB 

AK 

Respectfully.Submitted, 

Page 2 of l i Virginia Drinking WaterLab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VAQ0912 0805093-001 

VDEQ Lab #00O003: North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 8850880 
TOLL-FREE: (600) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO; ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

0805093 

(REPORT DATE) 

27-May-08 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-019 

Matrix: Wastewater 

Comments for Order: 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved): 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

•SM 45.00 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0805093-002 
"No comments 

tes t 
Result 

< 

0.002 

0.042 

0.057 

7.7 

122 

5.7 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Analysis 
Date/Time 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/8/2008 
09:22:00 

5/20/2008 
14:09:00 

5/10/2008 
11:33:00 

Analyst j 

CC 

CC 

CC 

CC 

JN 

AB 

AB 

Re^ptect fu l ty S u b m i t t e d , ^ 

(J//-/ (A-JAfy J., i t r t s\ 

Page 3 of 11 Virginia prinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab # 51706 

North Carolina Wastewater/Groundwater Lab # 543 

EPA LAB CODE VA00912 0805093-002 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (600) 695-2162 
FAX: (757) 665-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Order ID 0805093 | 

(REPORT DATE) 

27-May-08 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-020 
Matrix: Wastewater 

Comments for Order: 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

: EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample |D 0805093-003 
'No comments 

Test 
Result 

0.006 

0.012 

0.080 

0.121 

8.1 

2234 

32 

Collected By: 

Units 

mg/L 

mQ/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0-1 

2 

1 

ResoefCtfull 

—Qt'/s/ 

Analysis . . , i 
Date/Time A n a | y s t I 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
•14:08:00 

5/8/2008 
08:48:00 

5/20/2008 
14:09:00 

5/11/2008 
11:40:00 

/ S u b m i t t e d , 

CC 

CC 

CC 

CC 

JN 

AB 

AK 

Page4ofli Virginia Drinking Water Labtf 00030 North Carolina Drinking Water Lab It 51706 EPA LAB CODE VA009i2 0805093-003 

VDEQ Lab #000003 :North Carolina Wastewaier/Groundwater Lab #543 



UNIVERSAL LABORATORIES 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (600) 695-2162: 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street. Suite:227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Comments for Sample ID 0805093-004 

'No comments 

| Order ID: 0805093 

(REPORT DATE) 

27-May-08 

UL Sample Number: 0805093-004 
SamplelD: QF-026 

Grab Date/Time 
Composite Start 
Composite Stop 

5/8/2008 
N/A 
N/A 

09:55 

Project ID; Northrop Gruman 
Project # N/A-, 

Site: OF-026 
Matrix: Wastewater 

Comments for Order: 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Test 

0.003 

0.004 

0.028 

0.041 

8.0 

293 

3.5 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Analysis 
Date/Time 

: 5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/22/2008 
09:49:00 

5/22/2008 
09:49:00 

5/8/2008 
10:02:00 

5/25/2008 
10:40:00 

5/10/2008: 
11:33:00 

Analyst 1 

CC 

CC 

EF 

EF 

JN 

AB 

AB 

Respectfully Submitted, 
N 

:$ i (n /b/ f< '*J: ' \ {7r<s 

Page 5 of 11 Virginia Drinking Water L3b#00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA60912 0805093-004 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865.0860 
TOLL-FREE: (606) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN; Thomas Numbers: 

Project ID: Northrop Gruman 
Project #.: N/A 

Site: OF-030 

Matrix: Wastewater 

Comments for Order: 

Parameter Method 

I Order ID: 0805093 

(REPORT DATE) 

27-May-08 

UL Sample Number: 0805093-005 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop; 

Collected By: 

OF-030 

5/8/2008 

N/A 

N/A 

newjoh 

11:20 

Test UL Report Analysis i 
Units Limit Date/Time A n a | y s I | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200,7 

EPA 200,7 

EPA 2007 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0805093-005 
•No comments 

0.009 

0.015 

0.335 

0.390 

7.7 

86 

4.9 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/8/2008 
11:26:00 

5/20/2008 
14:09:00 

5/11/2008 
11:40:00 

CC 

CC 

cc 

cc 

JN 

AB 

AK 

Respectfully Submitted, ^ 

Page 6. of u Virginia Drinking Water Lab* 00030 North Carolina Drinking WaterLab #51706 EPA LAB CODE VA00912 0805093005: 
VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab:# 543 



UNIVERSAL LABORATORIES 

TELEPHONE: (757) 865-0860 
TOLL-FREE: (800) 695-2162 
FAX: (767) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
Order ID: 0805093 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-005 
Matrix: Wastewater 

Comments for Order: 

Parameter Method 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

FieldpH 

•EPA 200.7 

EPA 200.7 

EPA 200.7 

:EPA200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0805093-006 

'No comments 

(REPORT DATE) 

27-May-08 

UL Sample Number: 0805093-006 
Sample ID: OF-005 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

5/8/2008 
N/A 
N/A 

newjoh 

10:55 

Test 
Units 

UL Report Analysis . , , 
Limit Date/Time A n a |y s t 

0.003 

0.004 

1.101 

1.221 

7.4 

94 

1.3 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0:001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Respectfully 

O J S / A T ' 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/8/2008 
11:01:00 

5/20/2008 
14:09:00 

5/11/2008 
11:40:00 

Submitted 
f ' J 'ft ' / 

'JtZZ/'V/fV:/^ 

CC 

cc 

cc 

cc 

JN 

AB 

AK 

i 

Pa8B76fll Virginia Drinking Water Lab* 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0605093006 

VDEQ Lab #000003 North Carolina Wastewaier/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (600) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
Order ID: 0 8 0 5 0 9 3 

(REPORT DATE) 

27-May-08 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

UL Sample Number: 0805093-007 
Sample ID: OF-084 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

5/8/2008 
N/A 
N/A 

11:50 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-084 

Matrix: Wastewater 

Comments for Order: 

[Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

tota l Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0805093-007 
"No comments 

Test 
Result 

< 

0.001 

0.026 

0.035 

8.1 

239 

'•2,2 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

newjoh 

UL Report, 
Limit 

0.001 

0.001 

0.005 

' 0.005 

;0.1 

2 

1 

Respec t f u l 

uk/^/ 

Analysis 
Date/Time 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00. 

5/8/2008 
11:54:00 

5/20/2008 
14:09:00 

5/10/2008 
11:33:00 

Ana 

y ,Submi t ted , 

nJ 
CC 

cc 

cc 

cc 

JN 

AB 

AB 

Page 8 of 11 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0805093-007 

VDEQ Lab #000003 North Carolina Wastewater/GroundwaterLab # 543 



TELEPHONE: (767) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
Order ID: 0805093 

(REPORT DATE) 

27-May-08 

TO: ERM Inc. (Richmond) 
1011 East Main Street. Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

UL Sample Number: 0805093-008 
Sample ID: OF-026 DUP 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

5/8/2008 
N/A 
N/A 

10:04 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF- 026 DUP 
Matrix: Wastewater 

Comments for Order: 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Fiold pH: 

Hardness as CaCOS-EDTA 

Total Suspended Solids 

Method 

EPA2007 

EPA 200.7 

. EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Test 
Result 

0.004 

0.004 

0.040 

0.041 

7.9 

293 

3.7 

Collected By; 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Analysis 
Date/Time 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/22/2008 
09:49:00 

5/22/2008 
09:49:00 

5/8/2008 
10:07:00 

5/25/2008 
10:40:00 

5/10/2008 
11:33:00 

Analyst | 

CC 

CC 

EF 

EF 

JN 

AB 

AB 

Comments tor Sample ID 0805093-008 
'No comments 

Respectfully Submitted, 

/ ' / / " / /Z„Jv'/U/\S{'c -s 

PageVofil Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0805093008 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

TO; 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0805093 

ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

(REPORT DATE) 

27-May-08 

0805093-009 
Field Blank 

5/8/2008 09:50 
N/A 
N/A 

Project ID: Northrop Gruman 
Project# N/A 

Site: Field Blank 

Matrix: Wastewater 

Comments for Order; 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method 

EPA 200.7 

EPA 200.7 • 

EPA 200.7 

EPA 200.7 

Comments for Sample ID 0805093-009 
'No comments 

Test 
Result 

< 

<. 

< 

< 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

rrig/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

Respectfully 

Analysis 
Date/Time 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008: 
14:08:00 

5/15/2008 
14:08:00 

Analyst 1 

CC 

CC 

CC 

CC 

Submi t ted , , 

:Page 10 of 11 Virginia Drinking-water. Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab # 51706 

North Carolina Wastewater/Groundwater Lab ft 543 

EPALABCODEVA00912 0805093-009 



TELEPHONE: (757) 865-0680 
TOLL-FREE: (600)695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0805093 

(REPORT DATE) 

27-May-08 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: Equipment Blank 
Matrix: Wastewater 

Comments for Order; 

UL Sample Number; 0805093-010 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

Equipment Blank 

5/5/2008 11:00 
N/A: 

N/A 

newjoh 

: Parameter Method 
Test UL Report Analysis 

Units Limit Date/Time A n a ,y s t 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

mg/L 

mg/L 

mg/L 

mg/L 

Comments for Sample ID 0805093-010 

'No comments 

0.001 

0.001 

0.005 

0,005 

5/5/2008 
13:19:00 

-5/5/2008 
13:19:00 

5/5/2008 
13:19:00 

5/5/2008 
13:19:00 

CC 

cc 

cc 

cc 

Respectfully Submitted, 

Page 11 of 11 Virginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0805093-010 

North Carolina Wastewater/Groundwater Lab #543 



Mnivsrsal laboratories 
20 ::tessarch Drive L̂ mpror1.. Vs. 
Pi-.o:ie. •l.?S~)?Z5-QZZ', ~y.<. .TSTiSSfi-i'.'.-.* 

Pre-Log Date: Wednesday, May 07, 2008 

Samples Must l e Received on or Before: 

EXPRESS LOG-IN 
CHAIN OF CUSTODY 

UL ORDER ID 0805093 

Order Commenf: 

ERMRICH E^M Inc. (Richmond) 
1011 East Main Str.et. Suite 227 
Richmond Va. 23219 

Customer Cortact: Thomas Numbers 

Phone Number. 
FaxNumber (804)253-1091 

ProjectiD: Northrop Gruman 

Project Notes: clean metals project 

GuetsiD: Q0802Q22 

Permit Number: 
ProjectLocation: 

0805093-001 

Was tewa te r 

0805093-002 

Wastewater 

0805093-003 

Wastewater 

; 

0805093-004 

OF-003 

H R D Hamness as CaCOS-
EDTA 

TSS 

CUID 

curr 

FPH 

Total Suspended 
SoOds 

Copper (Dissolved) 

Coppor (Total) 

FkUdpH 

OF-019 

H R D Hardness as CaCOJ-
ECTTA 

TSS 

CUID 

CUIT 

FPH 

Solids 

Copper (Dissolved) 

Copper (Total) 

Field pH 

OF-020 

H R D Hardnoss os CaCOS-
EDTA 

TSS 

CUID 

curr 

FPH 

Total Smpondcd 
Solids 

Copper (Dtssolvfld) 

Copper (Totat) 

Fold pH 

OF-026 

ZNID 

ZNIT 

ZNID 

ZNIT 

ZNID 

ZNIT 

Sample Date/Time 

Field Readinq 

Zmc pissotved) 

Zinc (Total) 

Sample Date/Time 

Field Readinq 

Zinc (Dissolved) 

Zinc(Tota0 

Sample Date/Time 

Field Readinq 

Zinc (Dfesolvod) 

Zinc (Total) 

Sample Date/Time \ 

Field Readinq j 

-or 

n ^ 

h 

rfOC 

i7r* - -0#-

T T & T B P 

T7&-T15&-

ZlttmW1 
— • • • • — 

ID:36> 

1 

OTT/^ 
J 

i § jw—_ 

^DTTS? 
•i 

/ / 

/ / 

/ / 

/ / 

ns 

1 Sampler Initials •3K> 
Container Tvoe Preservative 

HDPE HN03 pH<2 

HDPE Refrigerate. 

HDPE (acid wash Filter HNOS 

HDPE (acid wash HNOS pH<2 

N/A N/A 

I Sampler Initials 

4C 

ph<2 

•5^ 
Container Tvoe Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate, 

HDPE (add wash Filter HNOS 

HDPE (acid wash HNOS pH<2 

N/A N/A 

| Sampler Initials 

r 

4C 

ph<2 

7510 
Container Tvoe Preservative 

HDPE HNOS pH<:2 

HDPE Refrigerate, 

HDPE (add wash Filter HNOS 

HDPE (add wash HNOS pH<2 

N/A N/A 

1 Sampler Initials 

4C 

ph<2 

CTAJ 
Container Type Preservative 

n « m Page 1 of 3 



1011 East Main Street, Suite 227 
Richmond Va. 23219 

Customer Contact: Thomas Numbers 

Phone Number 

FaxNumber. (804)253-1091 

ProiectID: Northrop Gruman 

Project Notes: c l e a n m e t a l s p r o j e c t 

QuotelD: Q0802022 

Pennit Number: 
ProjectLocation: 

Wastewater H R D Hardnoss as CaCOS-
EDTA 

TSS 

CUID 

curr 

FPH 

- f iat Sospendod 
Solids 

Copper (Dissolvod) 

Coppor (Total) 

Field pH 

ZNID 

ZNIT 

Zinc pissolved) 

Zinc (Total) 

HDPE HN03 pH<.2 

HDPE Refrigerate, 4 C 

HDPE (acid wash Filter HNOS ph<2 

HDPE (acid wash HNOS pH<2 

N/A N/A 

Sample Date/Time r&S" ngti'~~lcfeY~~Yr7rJAd 0805093-005 OF-030 

Wastewater HRD H*™*C*XX-

Field Readinq 

Sampler Initials [ / j M 

TSS TOO1 Suspended 
Solids 

C U I D Coppor (Dissolvod) 

C U f T Copper (Total) 

p p H Field pH 

ZNID 

ZNIT 

Zinc (Dissolved) 

Zinc (Total) 

Container Type Preservative 

HDPE HNOS pH«2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HNOS ph<2 

HDPE (add wash HNOS pH<2 

N/A N/A 

'Sample Date/Time j t 5 5 ^ r f f i ~ 7 0 $ ' ~ l O : ^ Z 0805093-006 OF-005 Sampler Initials I r V j O 

Field Readinq £ 

Wastewater H R D Hardness i s Caco j . 
EDTA 

Totai Suspended 
Solids 

T S S 

C U I D Copper (Dissolvod) 

C U I T Coppor (Total) 

F P H ' ^ l ' " 

ZNID 

ZNIT 

anc (Dlssotvod) 

Zinc (Total) 

Container Type Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate. 4 C 

HDPE (add wash Filter HNOS ph<2 

HDPE (add wash HN03 pH<2 

N/A N/A 

Sample Date/Time \~05^ r ^n~0^ > 11 •••S^' 
Field Reading f 

0805093-007 OF-084 Sampler Initials V\I0 

Wastewater Haidness as CaCOS-
EDTA 

HRD 

TSS 

CUID 

CUIT 

FPH 

0805093-008 duplicate - f l F - Q3i6 

TSS 

CUID 

CUIT 

FPH 

Total Stoponded 
Solids 

Copper (Dissolved) 

Copper (Tolal) 

Field pH 

ZNID 

ZNIT 

Zinc (Dissolvod) 

Zinc (Total) 

Container Type Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate. 4 C 

HDPE (acid wash Filter HNOS ph<2 

HDPE (add wash HNOS pH<2 

N/A N/A 

Sample Date/Time H ^ / ^ ^ " " 7 ^ " fJATTT/?1 Sampler Initials J S A l 
Field Readinq - J 

080500? 

Container Type Preservative 



ERMRICH ERM Inc. (Richmond) 

1011 East Main Street. Suite 227 

Richmond Va. 23219 

Cus tomer Con tac t : Thomas Numbers 

Phone Number 

FaxNumber (804) 253-1091 

ProiectID: Northrop Gruman 

Project Notes: clean meta ls pro jec t 

QuotelD: Q0802022 

Permit Number: 
ProjectLocation: 

Wastewater HRD Haiflness as CaCOs-
EDTA 

j g S Total StopendMI 
SoBds 

CUID Copper (Dissolved) 

CUfT coppor (Total) 

FPH flow en 

ZNID ancpissoivcd) 

ZMIT Zinc (Total) 

Sample Date/Time F o S T p F ' 100~~&rA5'& 

HDPE HN03 pH<2 

HDPE Refrigerate. 4 C 

HDPE (acid wash Filter HNOS ph<2 

HDPE (acid wash HN03 pH<2 

N/A N/A 

0805093-009 Field B lank 

Wastewater 

/ / 

CUID Copper (dissolved) 

CUIT Coppor (Total) 

Fie ld Read inq ^ 
ZNID Zinc (Dissolved) 

ZNIT Ene (Total) 

Sample r In i t ia ls ^ " y | 0 

Container Type Preservative 
HDPE (add wash Filter HNOS ph'=2 

HDPE (acid wash HNOS pH<2 

0805093-010 Equ ipmen t B lank Samp le Date/T ime '^T I G* t < rg / / - . Q O 

Field Read inq 

Wastewater CUID Copper (Dissolved) 

CUfT Copper(Totao 

ZNID anclDissolveo) 

ZNIT Zinc (Total) 

Samp le Date /T ime [ 7 3 5 ^ / C ^ H ^ 

I Samp le r In i t ia ls - J > J 

Container Type Preservative 
HDPE (add wash Filter HNOS ph<2 

HDPE (add wash HNOS pH<2 

Samp le r In i t ia ls ^ 5 / \ ) 0805093-011 Fie ld Serv i ces 

F ie ld Read inq 
F i e l d S e r v i c e s OAREP CASumTOrvRepod TECH FWdTccnrlclan 

/ / 
Container Type Preservative 

N/A N/A 

Comments: 

CN int check PI^^X / NHS int check BOD int check 

Cooler Temp @ Log-In j £ < L ~ j 

Preservation { J E h J ^ k . 

Dttemme: ^ / j p / r f , $ } £ 

Received By Signature: 

Relinquished By Signature: 

Relinquished By Signature: tm Company: 

Company: 
H 
&~Z-

Company: 

Daten-ime: fe/^ / y ^ 

Date/Time: 

Received By Signature: Company: Date/Time: 

Relinquished By Signature: Company: Datemme: 

Received By Signature: Company: Date/Time: 

0805093 Page 3 of 3 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 8650880 
TOLL-FREE: (600) 695-2162 
FAX: (757) 865-8014 

REPORT OF ANALYSIS 
OrderlD: 0805176 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID:;: Northrop Gruman 
Project # N/A 

Site: OF-003 

Matrix; Wastewater 

Commenls for Order: 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 

Composite Stop: 

Collected By: 

(REPORT DATE) 

27-May-08 

0805176-001 
OF-003 

5/14/2008 08:25 
N/A 
N/A 

newjoh 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA200.7 

EPA200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0805176-001 
'No comments 

Test 
Result 

0.001 

0.002 

0.068 

0.070 

7.0 

200 

< 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L -

mg/L 

UL Report 
Limit 

0:001 

0.001 

0.005 

0-005 

0.1 

2 

1 

Analysis 
Date/Time 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/22/2008 
09:49:00 

5/22/2008 
09:49:00 

5/14/2008 
08:32:00 

5/25/2008 
10:40:00 

5/19/2008 
13:06:00 

Analyst 1 

CC 

CC 

EF 

EF 

JN 

AB 

LS 

Resp "ec t f u l l y5ubm i t t ed , j 

Pe3e2orii Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0805176001 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



IVERSAL LABORATORIES. 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865:6880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-6014 

REPORT OF ANALYSIS 
OrderlD: 0805176 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

UL Sample Number: 
Sample ID: 
Grab Date/Time:. 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 

27-May-08 

0805176-002 
OF-019 

5/14/2008 09:50 
N/A 
N/A 

newjoh Project ID: Northrop Gruman 
Project # N/A 

Site: OF-019 
Matrix: Wastewater 

Comments for Order: 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total): 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2346 C 

SM-2540 D 

Comments for Sample ID 0805176-002 
'No comments 

Test 

< 

0.002 

0.043 

0r050 

7.0 

120 

2.8 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Analysis ... . , g 
Date/fime. A n a | y s t \ 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:06:00 

5/15/2008 
14:08:00 

15/14/2008 
10:02:00 

5/20/2008 
14:09;00; 

5/18/2008 
12:50:00 

Respec t fu l l y S u b m i t t e d , 

CC 

CC 

cc 

cc 

JN 

AB 

LS 

A 

" /Z/'Vri^'C.' i 

Page 3 of 11 Virginia Drinking Water LabS 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0805176:002 

North Carolina Wastewaier/Groundwater Lab #543 



IVERSAL LABORATORIES 

TELEPHONE: (757)865-0880 
TOLL-FREE: (600) 695-2162 
FAX: (757) 865:8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-020 
Matrix: Wastewater 

Comments for Order: 

Parameter Method 

^19 
J l O 

UL Sample Numbe 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

Order ID: 0805176 

(REPORT DATE) 

27-May-08 

: 0805176-003 
OF-020 

5/14/2008 10:20 

N/A 

N/A 

newjoh 

J 

Test 
Units-

UL Report Analysis . .' 
Limit' Datemme A n a |y s t 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

FieldpH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

SM 4500 H/B 

Hardness as CaC03-EpTA SM-2340 C. 

Total Suspended Solids SM-2540 D 

Comments forSampie ID 0805176-003 
'No comments 

0.006 

0.009 

0.106 

0.110 

7.2 

1901 

2.7 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0:1 

2 

1 

Respectfully 

( , $ J / h / ' 

5/15/2008 
14:08:00 

5/15/2008: 
14;08:00 

5/15/2008 
14:08.00 

5/15/2008 
14:08:00 

5/14/2008 
10:29:00 

5/20/2008 
14:09:00 

5/18/2008 
12:50:00 

S u b m i t t e d , 

/-A~. rf, ' '
, j f\.. i 

CC 

CC 

CC 

CC 

JN 

AB 

LS 

Page4orii Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0605176-003 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-6014 

20 Research Drivel Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
i011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Order ID 0805176 | 

(REPORT DATE) 

27-May-08 

^roject ID: Northrop Gruman 
Project;* N/A 

Site: OF-026 
Matrix: Wastewater 

Comments for Order: 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaCOS-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200,7 

EPA 200.7 

SM 4500 hi/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0805176-004 
"No comments 

Test 
Result 

0.003 

0.021 

0.052 

0.097 

7:3 

218 

2.9 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

,0.005 

0.1 

2 

1 

Analysis 
Date/Time 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/14/2008 
10:52:00 

5/20/2008 
14:09:00 

5/17/2008 
11:12:00 

Respectfully Submitted 

/ ((n7~//~/7fH 

Analyst 1 

CC 

CC 

CC 

CC 

JN 

AB 

AB 

Paae 5pf l i Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0805176-004 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab #543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 885:0880 
TOLL-FREE: (MCI) 695-2162 
FAX: (757) 665-8014 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmdnd) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Order ID 0805176 | 

(REPORT DATE) 

27-Mav-08 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-030 
Matrix: Wastewater 

Comments for Order: 

P a r a m e t e r Method 

Copper (dissolved) EPA 200.7 

Copper (Total) EPA 200.7 

Zinc (dissolved) EPA 200.7 

Zinc (Total) EPA:200.7 

Field pH SM 4500 H/B 

Hardness as CaCOS-EDTA SM-2340 C 
* 

Total Suspended Solids SM-2540 D: 

eomments for Sample ID 0805176-005 
'No commenls 

Test 
Rfisult 

0.016 

0.027 

0.232 

0.254 

7.0 

108 

< 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

.Analysis . , . Q 
Date/Time A n a | y s t f 

5/15/2008: 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/14/2008 
09:37:00 

.5/20/2008 
14:09:00 

5/18/2008 
12:50:00 

Respec t fu l l y Submi t t ed , 

CC 

CC 

cc 

cc 

JN 

AB 

LS 

fV;.^ : 

Page ,6 of 11 Virginia Drinking WaterLab* 00030 North Carolina Drinking Water Lab # 51706 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 

EPA LAB CODE VA00912 oMsm-ops 



U NIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 665-0880 
TOLL-FREE: (600) 695-2162 
FAX: (757) 865-8014 

REPORT OF ANALYSIS 
OrderlD: 0805176 

TO: ERM Inc. (Richmond) 
1011 East MainSt reet , Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-005 

Matrix: Wastewater 

Comments for Order: 

Parameter Method 

UL Sample Number: 
Sample ID: 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORTDATE) 

27-May-08 

0805176-006 
OF-005 

5/14/2008 08:45 
N/A 
N/A 

newjoh 

Test 
Units 

UL Report Analysis A , , 
Limit Date/Time A n a | y s t 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA20Q.7 

EPA 200:7 

EPA 200.7 

EPA 200J 

SM 4500 H/B 

Hardness as CaCpS-EDTA SM-2340 C 

Total Suspended Solids: SM-2540 D 

Comments for Sample ID 0805176-006 
'No comments 

0.004 

0.005 

0.136 

0.158 

7.1 

118 

rng/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/14/2008 
08:48:00 

5/20/2008 
14:09:00 

5/19/2008 
13:06:00 

Respec t f u l l y S u b m i t t e d , 

cc 

cc 

cc 

cc: 

JN 

AB 

LS 

^ / / • 7 7 ^ f e , u ' . - ; . 
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TELEPHONE: (757) 8550880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0805176 J 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-084 

Matrix: Wastewater 

Comments for Order: 

(REPORT DATE) 

27-May-08 

UL Sample Number: 0805176-007 
Sample ID: OF-084: 

Grab Date/Time 
Composite Start: 
Composite Stop: 

Collected By: 

5/14/2008 

N/A 

N/A 

newjoh: 

11:10 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

FieldpH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

ERA 2007 

EPA 200.7 

EPA 200,7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0805176-007 
"No comments 

Test 
Result 

< 

0.003 

0.033 

0.053 

7.7 

186 

1-5 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

UL Report 
Limit 

0.001 

0.001 

0.005 

0,005 

0,1 

2 

1 

Analysis . ,. . '| 
Date/Time A n a | y s f | 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 " 
14:08:00 

5/14/2008 
11:18:00 

: 5/20/2008 
14:09:00 

5/18/2008 
12:50:00 

Respectfully Submitted, 

ZU-/M,> 

cc 

cc 

ec 

cc 

JN 

AB 

LS 

-i'tC....:.. 

PogoBofll Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 ERA LAB CODE VA00912 0805176-007 

VDEQ Lab #000003 North Carolina Wastewaier/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (603) 695-2182 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0805176 

TO: ERM Inc. (Richmond) 
1.011. East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

(REPORT DATE) 

27-May-08 

UL Sample Number: 0805176-008 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

duplicate 

5/14/2008 08:50 
N/A 
N/A 

Project ID: Northrop Gruman 
Project # N/A 

Site: duplicate 
Matrix: Wastewater 

Comments for Order: 

j Parameter 

Copper (dissolved) 

Copper (Tolal) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540D 

Comments for Sample ID :0805176-008 
"No comments 

Test 
Result 

0.003 

0.005 

0.142 

0.172 

7.1 

94 

< 

Cbllected By: 

Units 

mg/L 

mg/L 

mg/L 

:mg/L 

S.U. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Analysis 
Date/Time 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/14/2008 
'08:56:06 

5/20/2008 
14:09:60 

5/19/2008 
13:06:00 

ResDpQtfully Submitted 

Analyst 1 

CC 

CC 

CC 

CC 

JN 

AB 

LS 

' o} 

U'/V.., 

Pa989oft1 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0805176006 
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TELEPHONE: (757) 865-0880 
TOLL-FREE: (800)695-2162 
FAX: (757) 865-8914 

20:Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0805176 

(REPORT DATE) 

27-May-08 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: Field Blank 
Matrix: Wastewater 

Comments for Order: 

UL Sample Number: 0805176-009 
SamplelD: Field Blank 
Grab Date/Time: 5/14/2008 08:40 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: newjoh 

Parameter Method 
Test 

Units 
UL Report Analysis . , \ 

Limit Date/Time A n a | y s t 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

mg/L 

mg/L 

mg/L 

mg/L 

Comments for Sample ID 0805176-009 
"No comments 

0.001 

0.001 

0.005 

0.005 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

5/15/2008 
14:08:00 

Respectfully Submitted, 

CC 

CC 

CC 

CC 

Page .10.6(11 Virginia Drinking Waler Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab #51706: 
North Carolina Wastewater/Groundwater Lab #543 
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TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-6014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0805176 

TO: ERM Inc. (Richmond) 
101.1 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: Equipment Blank 
Matrix: Wastewater 

Comments fcr Order: 

UL Sample Number: 
Sample ID: 
GrabDate/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 
27-May-08 

0805176-010 
Equipment Blank 

5/14/2008 
N/A 
N/A 

newjoh 

^Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method 
Test 
Result Units 

UL Report 
Limit 

Analysis" 
Date/Time Analyst 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 ' 

mg/L 

mg/L 

mg/L 

mg'L 

0.001 

0.001 

0.005 

0.005 

5/12/2008 
12:55:00 

5/12/2008 
12:55:00 

5/12/2008 
12:55:00 

5/12/2008 
12:55:00 

CC. 

CC 

CC 

CC 

Comments for Sample ID 0805176-010 

'No comments 
»"J 

Respectfully Submitted 

f / / ' / / • • - /A- j / i rA w v'/.; 
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Urmssrsal Laboratories 

Pre-Log Date: Tuesday, May 13, 2008 

Samples Must Be Received on or Before: 

EXPRESS LOG-IN 
CHAIN OF CUSTODY 

UL ORDER ID 0805176 

Orrfer Commenf; 

ERMRICH ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 

Richmond Va. 23219 

Customer Contact: Thomas Numbers 

Phone Number 

FaxNumber (804)253-1091 

ProiectID: Northrop Gruman 

Project Notes: clean metals project 

QuotelD: Q0802022 

Pennit Number: 

ProjectLocation: 

Sample Date/Time [ T f f l 1 / 4 i / ? y ~ ~ 7 i f t T 3 S 

Field Readinq I ~ " ™ 

0805176-001 OF-003 

W a s t e w a t e r - - . H R D g^ossa. caeca-

^ 1 TSS T1"31 Suspended 

/ - • / ' a a Solids 
• - C U I D copper (Dissoivoci) 

^ • C U I T CopporfTotoi) 

P P H Flow pM 

ZNID 

ZNIT 

Zinc (Dissolvod) 

Zinc (Total) 

Sample Date/Time r ^ ~ / / y i fit f f i •<£) 

Sampler Initials J2±. 
Container Type Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate, 4 C 

HDPE (acid wash Filter HNOS ph<2 

HDPE (acid wash HN03 pH<2 

N/A N/A 

0805176-002 OF-019 

Field Readinq f 

Wastewater H R D Hardnoss as CaCOS-
EDTA 

Sample Date/Time [ p t ~ l / V I/ph' if) -.AXX 

Field Readinq j 

Sampler Initials tS'AJ 

TSS 

CUID 

curr 

FPH 

Total Suspended 
Senilis 

Copper (Dissolvocil 

Copper (Total) 

Field pH 

ZNID 

ZNIT 

Zlnc (DIsjolviM) 

Zinc (Total) 

Container Type Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HNOS ph<2 

HDPE (add wash HNOS pH<2 

N/A N/A 

0805176-003 OF-020 

Wastewater Hardness as CaCOS-
EDTA 

Total Suspondod 
Solids 

HRD 

TSS 

C U I D Coppor (Dissolved) 

C U I T Coppor (Total) 

F P H FknopH 

ZNID 

ZNIT 

Zinc (Dissolved) 

Zinc (Tolal) 

Sample Date/Time r f f i r T79 iff'ii' U) T f j 

Sampler Initials 7 $ k ) 

Container Type Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Rlter HNOS ph<2 

HDPE (acid wash HN03 pH<2 

N/A N/A 

0805176-004 OF-026 
Field Readinq 

Sampler Initials X ^ / V 

0805176 

Container Type Preservative 

Page 1 of 3 



^RMR~SH ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 

Richmond Va. 23219 

Customer Contact: Thomas Numbers 

Phone Number 

FaxNumber (804) 253-1091 

ProiectID: Northrop Gruman 

Project Notes: c l e a n m e t a l s p r o j e c t 

QuotelD: Q0802022 
Permit Number: 

ProjectLocation: 

W a s t e w a t e r HRD 

TSS 

CUID 

CUIT 

FPH 

Hardness as CaCOS-
EOTA 

Total Suspended 
Solids 

Coppor pissolveo) 

Coppor (Tolal) 

Field pH 

ZNID 

ZNIT 

Zinc (Dissolvod) 

Zinc (Total) 

HDPE HNOS pH<2 

HDPE Refrigerate. 4 C 

HDPE (acid wash Filter HNOS ph<2 

HDPE (add wash HNOS pH<2 

N/A N/A 

0805176-005 OF-030 Sample Date/Time [~g5^77V //># l ) 9 ~ y P 
Field Readinq ' ~~~ 

W a s t e w a t e r 

2 _ r / 

Hardneso as CaCOS-
EDTA 

Total Suspondcd 
Solids 

H R D 

T S S 

C U I D Ciwier (Dissolved) ZNID 

C U I T Coppcr(Total) Z N I T 

F P H FieldpH 

Zinc (Oiseolved) 

Zinc (Total) 

Sample Date/Time ffb i H 10% S ^ T T S 

Sampler Initials ~ \ fZ ) 

Container Type Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HNOS ph<2 

HDPE (acid wash HNOS pH<2 

N/A N/A 

Sampler Initials j T^ZhZ) 0805176-006 OF-005 

Wastewater 

9 r ) 

Field Readinq 

Sample Date/Time \ 6 S l /V I fiit • l l ; IO 
Field Reading I 

HRD 

TSS 

CUID 

CUIT 

FPH 

Haidness as CaCOS-
EDTA 

Tola Suspended 
Solids 

Copper (Dlssolv&l) 

Copper (Total) 

FietipH 

ZNID 

ZNIT 

% 

Zinc (Dlsaotvcd) 

Zinc fTotal) 

Container Type Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate. 4 C 

HDPE (add wash Filter HNOS ph<2 

HDPE (add wash HNOS pH<2 

N/A N/A 

Sampler Initials 1 ^ A J 0805176-007 OF-084 

W a s t e w a t e r 

2, + / 

H R D Hardnoss as CaCOS-
EDTA 

TSS Total Suspondcd 
Solids 

C U I D Copper (Dissolved) 

C U I T Copper (Total) 

FPH " < * " * 

ZNID 

ZNIT 

zinc (Dissolvod) 

Zinc (Total) 

0805176-008 duplicate — QCXb Sample Date/Time [ " S J ' T ? / i J } F d ^ T S t f 
Field Readinq 

Container Type Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HNOS ph<2 

HDPE (add wash HNOS pH<2 

N/A N/A 

Sampler Initials j TsSO 

0805176 

Container Type Preservative 

Page 2 of 3 



EPViRICH ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 

Richmond Va. 23219 

Customer Contact: Thomas Numbers 

Phone Number: 

FaxNumber (804)253-1091 

ProiectID: Nor throp G r u m a n 

Project Notes: d e a n meta ls pro jec t 

QuotelD: Q0802022 

Permit Number: 

ProjectLocation: 

Wastewater H R D 

T S S 

Hardnoss as CaCOS-
EDTA 

Tolal Suspondcd 
Solids 

C U I D Coppor (Dissolved) 

C U I T Copper (Total) 

F P H Field tH 

Z N I D Znw (Dissolved) 

Z N I T Zinc (Total) 

HDPE HNOS pH<2 

HDPE Refrigerate, 4 C 

HDPE (acid wash Filter HNOS ph<2 

HDPE (add wash HNOS pH<2 

N/A N/A 

Sample Date/Time pSLfT"/ / y / p t f nt f • ffi 

Field Readinq I = 
0805176-009 Field Blank 

W a s t e w a t e r C U I D Copper (DlssoNod) 

C U I T Copper (Total) 

Z N I D Z l ' , c (DBsolvod) 

Z N I T a « (Total) 

Sampler Initials ~y\J 
Container Type Preservative 

HDPE (acid wash Filter HNOS ph<2 

HDPE (acid wash HNOS pH<2 

0805176-010 E q u i p m e n t B lank 

Wastewater C U I D Copper (Dissolved) 

C U I T Copper (TolaO 

Sample Date/T ime 

Fie ld Read inq 
Z N I Q Zinc (Dlsso^edl 

/ / S amp le r In i t ia ls 

Z N I T Zinc (Total) 

Container Type Preservative 

HDPE (add wash Filter HNOS ph<2 

HDPE (add wash HNOS pH<2 

0805176-011 Field Services Sample Date/Time | ffB>~ / /V 10l?~ 
fe Field Readinq j . 

Fie ld Serv i ces OAREP QASumrmuyRopoit TECH FloWTectmlaan 

/ I S a m p l e r In i t ia ls T J K ) 

Container Type Preservative 

N/A N/A 

Comments: 

CN int check Phenol in check NH3 int check BOD int check 

Cooler Temp @ Log-in 

Preservation C ^ V k 

uz DXemm,: OS/A ' / i ' f £>&> Rel inquished B y Signature: Company: 

Date/Time: 

Date/Time: 

Received By Signature: Company: CL. J K > 

Rel inquished By Signature: Company: 

Received By Signature: Company: Da temme: 

Rel inquished By Signature: Company: Da temme: 

Received B y Signature: Company: Date/Time: 

0805176 Page 3 of 3 



UNIVERSAL LABORATORIES 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (400) 695-2162 
FAX: (757) 865-6014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0805294 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-003 
Matrix: Wastewater 

Comments for Order: The t ide was too h igh to sample OF-020 5/22/08. Had to return early 5/23/08 to get sample. 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 
09-Jun-08 

0805294-001 
OF-003 
5/22/2008 08:30 
N/A 
N/A 

newjoh 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaCOS-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0805294-001 
"No comments 

Test 
Resirit 

0.002 

0.003 

0.040 

0.043 

7.5 

216 

< 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

/ . 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

/Respectfulh 

z d d l 

Analysis 
Date/Time 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

5/22/2008 
08:37:00 

6/9/2008 
10:22:00 

5/25/2008 •' 
11:37:00 

^ubnhlt tec o 

Analyst 1 

CC 

CC 

CC 

CC 

JN 

AB 

AB 

1. 

PagaZotn Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0805294-001 
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UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (600) 695-2162 
FAX: (747) 865-8014 

REPORT OF ANALYSIS 
OrderlD: 0805294 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 
09-Jun-08 

0805294-002 
OF-019 
5/22/2008 09:30 
N/A 
N/A 

newjoh Project ID: Northrop Gruman 
Project # N/A 

Site: OF-019 
Matrix: Wastewater 

Collected By: newjoh 

Comments for Order: Tfte tide was too high to sample OF-020 5/22/08. Had to return early 5/23/08 to get sample. 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaCOS-EDTA 

Total Suspended Solids 

Test 
Method RosiJlt 

EPA 200.7 < 

EPA 200.7 < 

EPA 200.7 0.005 

EPA 200.7 0.008 

SM 4500 H/B 7.5 

SM-2340 C 147 

SM-2540 D 4.2 

Comments for Sample ID 0805294-002 
'No commenfs 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

I 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Respect fu l ly 

A / L I & 

Analysis 
DateTTime 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

5/22/2008 
09:36:00 

6/9/2008 
10:22:00 

5/25/2008 
11:37:00 

Submittei 

I 1 

Analyst 1 

CC 

CC 

CC 

CC 

JN 

AB 

/ AB 

( 
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UNIVERSAL LABORATORIES 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (600) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID; Northrop Gruman 
Project # N/A 

Site: OF-020 
Matrix: Wastewater 

Comments for Order: The tide was too high to sample OF-020 5/22/08. Had to return early 5/23/08 to get sample. 

^19 
3 I O 

UL Sample Numbe 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OrderlD: 0 8 0 5 2 9 4 | 

(REPORT DATE) 
09-Jun-08 

: 0805294-003 
OF-020 
5/23/2008 08:04 
N/A 
N/A 

newjoh 

Parameter Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Test 
Result 

0.006 

0.008 

0.074 

0.074 

7.8 

2278 

7.1 

Uni 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

UL Report Analysis 7 . . k 
Limit Datemme A n a | y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-ED' 

Total Suspended Solids 

Comments for Sample ID 0805294-003 

'No comments 

0.001 

0.001 

0.005 

0.005 

0.1 

Respectfully Subm 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

5/23/2008 
08:08:00 

6/9/2008 
10:22:00 

5/25/2008 
11:37:00 

y Submitted, 

CC 

cc 

cc 

cc 

JN 

AB 

AS 

/ 

Page 4 of 11 Virginia Drinking Waler Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0805294-003 
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UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 665-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

REPORT OF ANALYSIS 
OrderlD: 0805294 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-026 
Matrix: Wastewater 

Comments for Order: The tide was too high to sample OF-020 5/22/08. Had to return early 5/23/08 to get sample. 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 

09-Jun-08 

0805294-004 
OF-026 

5/22/2008 10:05 
N/A 
N/A 

newjoh 

Parameter Method 
Test 

Units 
UL Report Analysis 

Limit Date/Time A n a | y s t 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

EPA 200.7 

EPA 200.7 

. EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

0.002 

0.004 

0.003 

0.007 

7.8 

214 

2.2 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

Comments for Sample ID 0805294-004 
'No comments 

0.001 

0.001 

0.005 

0.005 

0.1 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

5/22/2008 
10:14:00 

6/9/2008 
10:22:00 

5/26/2008 
11:52:00 s^ n: ot 

/Respectfully Submitted 

cc 

cc 

cc 

cc 

JN 

Page s of 11 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPALAB CODE VA00912 0805294-004 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865.0880 
TOLL-FREE: (600) 695-2162 
FAX: (757) B6S-8014 

REPORT OF ANALYSIS 
OrderlD: 0805294 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-030 
Matrix: Wastewater 

Comments for Order: The tide was too high to sample OF-020 5/22/08. Had to return early 5/23/08 to get sample. 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 
09-Jun-08 

0805294-005 
OF-030 
5/22/2008 10:25 
N/A 
N/A 

newjoh 

Parameter Method 
Test UL Report Analysis 7 ' Tk 

Units Limit Date/Time A n a | y s t | 

Copper (dissolved) EPA 200.7 

Copper (Total) EPA 200.7 

Zinc (dissolved) EPA 200.7 

Zinc (Total) EPA 200.7 

Field pH SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0805294-005 

'/i/o comments 

0.006 

0.009 

0.155 

0.169 

7.4 

126 

1.5 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

/ 

/ • / „ / 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

5/22/2008 
10:29:00 

6/9/2008 
10:22:00 

5/26/2008 
11:52:00 / 

spactfully Submit ted/ 

'ML / / 

CC 

CC 

cc 

cc 

JN 

AB 

/ AB 

17/ 

PageBofll Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0805294-005 

VDEQ Lab #000003 North Carolina Wastewaier/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 

TELEPHONE: (757) 865.0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865.8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0805294 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-005 
Matrix: Wastewater 

Comments for Order: The tide was too high to sample OF-020 5/22/08. Had to return early 5/23/08 to get sample. 

,. 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 
09-Jun-08 

0805294-006 
OF-005 
5/22/2008 09:00 
N/A 
N/A 

newjoh 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0805294-006 
'No comments 

Test 
Result 

0.002 

0.003 

1.230 

1.269 

7.3 

124 

< 

Units 

mg/L 

mg/L 

mg/L 

. mg/L 

S.U. 

mg/L 

mg/L 

L 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Analysis 
Date/Time 

6/4/2008 
18:01:00 

6/4/2008 
18:01:00 

6/4/2008 
18:01:00 

6/4/2008 
18:01:00 

5/22/2008 
09:07:00 

6/9/2008 
10:22:00 

5/26/2008 
11:52:00 

Analyst 1 

CC 

CC 

CC 

CC 

JN 

AB 

r 
/Respectfully Subunitted, / 

C/LkA-J 

Page 7 of 11 Virginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0605294006 

North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

REPORT OF ANALYSIS 
OrderlD: 0805294 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-084 
Matrix: Wastewater 

Comments for Order: The tide was too high to sample OF-020 5/22/08. Had to return early 5/23/08 to get sample. 

UL Sample Number: 
Sample ID: 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 

09-Jun-08 

0805294-007 
OF-084 

5/22/2008 11:20 
N/A 
N/A 

newjoh 

Parameter Method 
Test 

MssuL Units 
UL Report Analysis . , . 

Limit Date/Time ^ ' y 3 1 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200,7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaCOS-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0805294-007 
'No comments 

0.004 

0.005 

0.006 

0.020 

7.7 

105 

1.2 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

; 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Respectfully 

/ / / 
' j ? / 

>/*i 
" / •• 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

5/22/2008 
11:32:00 

6/9/2008 
10:22:00 

5/26/2008 
11:52:00 

' Submjfted, 

/ - / . 
' ''" «v 

CC 

cc 

cc 

cc 

JN 

AB 

AB, 

Page 8 of i l Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0805294-007 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (800 695-2182 
FAX: (767) 86S-80H 

REPORT OF ANALYSIS 

TO: ERM Inc. (R ichmond) 

1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-030 Dup 

Matrix: Wastewater 

Comments for Order: The tide was too high to sample OF-020 5/22/08. Had to return early 5/23/08 to get sample. 

^IS 
J l O 

UL Sample Numbei 

Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OrderlD: 0805294 

(REPORT DATE) 

09-Jun-08 

: 0805294-008 
OF-030 Dup 

5/22/2008 10:30 
N/A 
N/A 

newjoh 

Parameter Method 
Test 

-BasulL 
UL Report Analysis 7 \ 

Units Limit Date/Time A n a | y s l | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0805294-008 
'No comments 

0.006 

0.008 

0.157 

0.168 

7.3 

109 

1.6 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

5/22/2008 
10:37:00 

6/9/2008 
10:22:00 

5/26/2008 
11:52:00 

CC 

cc 

cc 

cc 

JN 

AB 

AB 

' R e s p e c t f u l l y S u b m i t t e d , 

Page9of11 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab# 51706 EPA LAB CODE VA00912 0805294-008 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865-0680 
TOLL-FREE: (J00) 695-2162 
FAX: (767) 865-8014 

REPORT OF ANALYSIS 
OrderlD: 0805294 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: Field Blank 
Matrix: Wastewater 

Comments for Order: The tide was too h igh to sample OF-020 5/22/08. Had to return early 5/23/08 to get sample. 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORTDATE) 
09-Jim-08 

0805294-009 
Field Blank 
5/22/2008 10:20 
N/A 
N/A 

newjoh 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Comments for Sample ID 0805294-009 
"No comments 

Test 
Result 

< 

< 

< 

< 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

UL Report 
Limit 

y 

0.001 

0.001 

0.005 

0.005 

J^espectfull 

Da^eSe Ana|yst | 

6/4/2008 CC 
06:44:00 

6/3/2008 CC 
11:30:00 

6/4/2008 CC 
06:44:00 

6/3/2008 G'C 
11:30:00 / 

/ Submitted, / 

Pageioofn Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPALAB CODE VA00912 oeo5294-oo9 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (600) 695-2162 
FAX: (757) 86W014 

REPORT OF ANALYSIS 
OrderlD: 0805294 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: Equipment Blank 
Matrix: Wastewater 

Comments for Order: The tide was too high to sample OF-020 5/22/08. Had to return early 5/23/08 to get sample. 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 
09-Jiin-08 

0805294-010 
Equipment Blank 
5/19/2008 10:18 
N/A 
N/A 

newjoh 

Parameter Method 
Test 

Units 
UL Report Analysis ~ . " l j 

Limit Date/Time A n a |y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Comments for Sample ID 0805294-010 
"Wo comment? 

mg/L 

mg/L 

mg/L 

mg/L 

/ 

0.001 

0.001 

0.005 

0.005 

5/20/2008 
12:35:00 

5/20/2008 
12:35:00 

5/20/2008 
12:35:00 

5/20/2008 
12:35:00 

/Respectful ly Submitted, 

y/w L4— 

CC 

CC 

CC 

CC 

Page 11 of 11 Virginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0805294-010 

North Carolina Wastewater/Groundwater Lab # 543 



Universal Laboratories 

Quali ty Contro l Summary 
QC Batch #080604013 

Order ID: 0805294 

Blank 
Midrange 

Third Party 
Midrange 

Blank 
Blank Spike 
Matrix Spike 

Matrix Spike Dup 
Blank 

Midrange 
Matrix Spike 

Matrix Spike Dup 
Blank 

Midrange 
Blank 

Copper 

True Value 
0.0000 
0.5000 
0.5000 
0.5000 
0.0000 
1.0000 
1.0000 
1.0000" 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
0.0000 

Obtained 
0.0009 
0.4849 
0.4812 
0.4642 
0.0001 
1.0060 
0.9915 
0.99.14 
0.0001 
0.4775 

' 0.9912 
0.9861 
0.0000 . 
0.4720 
0.0002 

% Recovery 

97% 
96% 
93% 

101% 
99% 
99% 

96% 
99% 
99% 

94% 

RPD 

< 1 % 

< 1 % 

Zinc 

True Value 
.0.0000 
0.5000 
o.sooo: 
0.5000 
0.0000 
1.0000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
0.0000 

Obtained 
0.0039 
0.4844 
0.4835 
0.4704 
0.0000 
1.0010 
1:0476 
1.0426 
0.0000 
0.4882 
1.0556 
1.0416 
0.0000 
0.4787 
0.0000 

% 
Recovery 

• 97% 
97%. 
94%: 

100% 
105% 
104% 

98% 
106% 
104% 

96% 

RPD 

1% 

2% 

Quality Director_ 

i v 

V^ --f Date (tjoiar 



universal Laboratories 
20 PssMroi- Drive !-!sma;cn. Va 

PhWi-'-'Lvj-SSf.-OLi-iO -fi:(: i757i SSS-sOl-* 

Pre-Log Date: Wednesday, May 21, 2008 

Samples Must Be Received on or Before: 

EXPRESS LOG-IN 
CHAIN OF CUSTODY 

UL ORDER ID 0 8 0 5 2 9 4 

Order Comment: 

ERMRICH ERM Inc. (Richmond) 
1011 East Main Street Suite 227 

Richmond Va. 23219 

Customer Contact: Thomas Numbers 

ProiectID: Northrop Gruman 

Project Notes: c l e a n m e t a l s p r o j e c t 

QuotelD: Q0802022 

Permit Number 

ProjectLocation: 

Phone Number 
FaxNumber 

05294-001 

-

Wastewater 

0805294-002 

Wastewater 

0805294-003 

Wastewater 

0805294-004 

(804)253-1091 

OF-003 

H R D Hmdneis as CaCOS-
EDTA 

TSS 

CUID 

CUIT 

FPH 

Tolal Suspended 
SoBds 

Coppor (Oteolvad) 

Copper (Tolal) 

FlnldpH 

OF-019 

H R D Hartnwi as C0CO3-
EUTA 

TSS 

CUID 

CUIT 

FPH 

Total Suspondod 
Solids 

Copper (Dissolvod) 

Coppor (Total) 

FieUpH 

OF-020 

H R D Mnrdnnsa oz CnCOJ-
EDTA 

TSS 

CUID 

curr 

FPH 

Tolol Sospendod 
SoMs 

Copper (Dissolvod) 

Copper (Total) 

FtoldpH 

OF-026 

ZNID 

ZNIT 

ZNID 

ZNIT 

ZNID 

ZNIT 

Sample Date/Time 

Field Readinq 

Zinc (Dissolvod) 

Zinc (Total) 

Sample Date/Time 

Field Readinq 

Zinc (D&clvod) 

Zinc (TotDl) 

Sample Date/Time' 

Field Readinq 

Zinc (DlssolvccO 

Zinc (Tola!) 

Sample Date/Time f 

Field Readinq [ 

p&iZgr 
i 

ATTSST 

G&TZXS-

~06- Z'^Z-

-rczr 

i/sfr-

l ^ -

> $ 

ofr-TSO -

...._ J 

&i-.3<3 
I 

"tljo*—.: 

-&-£& 

/ / 

/ / 

/ / 

/ / 

! Sampler initials 

Container Type Prest 

HDPE HN03 pH<2 

HDPE Refrigerate, 

HDPE (acid wash Filter HN03 

HDPE (acid wash HN03 pH< 

N/A N/A 

I Sampler Initials 

Container Tvoe Prese 

HDPE HNOS pH<2 

HDPE Refrigerate. 

HDPE (add wash Filter HN03 

HDPE (add wash HN03 pH<2 

N/A N/A 

i Sampler Initials 

•tS/0 i 
s rvative 

4C 

ph<2 

15^ ! 
jrvative 

4C 

ph<2 

ZS/J . 
Container Type Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate. 

HDPE (add wash Rlter HN03 

HDPE (acid wash HN03 pH<:2 

N/A N/A 

4C 

ph<2 

| Sampler Initials j \ A J j 

Container Tvoe Preservative 

0805294 Page 1 of 3 



FRrSRICH ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 

Richmond Va. 23219 

Customer Contact: Thomas Numbers 

ProiectID: Northrop Gruman 

Project Notes: clean metals pro jec t 

QuotelD: Q0802022 

Pennit Number: 
ProjectLocation: 

Phone Number 

FaxNumber (804)253-1091 

Wastewater H R D Hardnoss as CaCOS-
EDTA 

TSS Total Suspended 
Solids 

C U I D Copper (Dissolved) 

C U I T Coppor (Total) 

ZNID zi';c (D'5=oiv8(1) 

2NIT v™ IT0'0" 

FPH ReldpH 

HDPE HN03 pH<2 

HDPE Refrigerate, 4 C 

HDPE (add wash Filter HNOS ph<2 

HDPE (acid wash HN03 pH<2 

N/A N/A 

5294-009 

Wastewater 

Field Blank 

C U I D Copper (Dissolved) 

C U I T Coopor (Total) 

Sample Date/Time foS^ l tSS- ' ~if>$ TO -.SO 
Field Readinq 

ZNID Z l n c (Dissolved) 

] Sampler Initials | ^ J O 

1 = 

ZNIf Zlnc(Toto0 

Container Type Preservative 

HDPE (add wash Filter HN03 ph<2 

HDPE (add wash HN03 pH<2 

0805294-010 Equ ipment B lank Sample Date /T ime j " 5 ' "" / /<? ' l o g 7 o : /g>~ 

Field Readinq ZZZZ== —-—•=—=-^ = =•-
Was tewa te r C l J I D Coppor (Dissolved) ZHVO Zinc (DissoNM) 

C U I T Copporfroail) 2 N I T Zlncfrolol) 

2"! Sampler Initials \__JlfJ 
Container Type Preservative 

HDPE (add wash Filter HN03 ph<2 

HDPE (add wash HN03 pH<2 

0805294-011 Field Serv ices 

F i e l d S e r V i C e S OAREP OASmrmary Report 

Sample Date/T ime \ Q T ? i c£ck / D ^ " 

Field Read inq j 

/ l 

T E C H **** Tootmlclan 

Sampler Initials I J 3 A J 

Container Type Preservative 
N/A N/A 

Comments: ^(JcL "TccR $0$ sr/zsjo^ O* - C&O 

CN int check Phenol in check „ NH3 int check 

,s S 
Relinquished By Signature: _ ^ — ' T ' T ^ ^ / ^ A y T r - ^ S ^ — ~ 

Received By Signature: C & ! — Z s - > & ' ^ Z Z ^ ^ / 

\Relinquished By Signature: (_J5 7̂A> 

JReceived By Signature: 

\Relinquished By Signature: 

I Received By Signature: 

—-

Company; 

Company; 

BOD int check 

OU 
& < — 

Company; 

Company: 

Company; 

Company: 

Cooler Temp @ Log-in [ z ^ X . 

Preservation ' 'J i* f & y 

Datemme: ftffo 3 ) ^ f r ^ ^ 

Datemme: y f ^ / ^ ^ ^ 

Date/Time: f t 

Date/Time: 

Datemme: I 

Date/Time: I 
I 

0805294 Page 3 of 3 

file:///__JlfJ
file:///Relinquished
file:///Relinquished


UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757)865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

REPORT OF ANALYSIS 
OrderlD: 0805450 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

UL Sample Number: 

Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 

09-Jun-08 

0805450-001 
OF-003 

5/29/2008 08:50 

N/A 
N/A 

newjoh Project ID: Northrop Gruman 
Project # N/A 

Site: OF-003 
Matrix: Wastewater 

Comments for Order: 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaCOS-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Test 

0.005 

0.006 

0.064 

0.065 

7.6 

216 

< 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Analysis 
Date/Time 

6/4/2008 
18:01:00 

6/4/2008 
18:01:00 

6/4/2008 
18:01:00 

6/4/2008 
18:01:00 

5/29/2008 
08:57:00 

6/9/2008 
10:22:00 

5/30/2008 

Analyst 

CC 

CC 

CC 

CC 

JN 

AB 

/ AK 

Comments for Sample ID 0805450-001 
'No comments 

11:13:00 

PageZofiO Virginia Drinking Waler Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0805450-001 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-019 
Matrix: Wastewater 

Comments for Order: 

Parameter Method 

3 1 ^ 
J l O 

UL Sample Numbe 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OrderlD: 0805450 1 

(REPORT DATE) 
09-Jun-08 

: 0805450-002 
OF-019 
5/29/2008 10:20 
N/A 
N/A 

newjoh 

Test 
MssuL 

UL Report 
Units 

Report" Anaiysis ~ . . . b 
Limit Date/Time A n a | y s t | 

Copper (dissolved) EPA 200.7 

Copper (Total) EPA 200.7 

Zinc (dissolved) EPA 200.7 

Zinc (Total) EPA 200.7 

Field pH SM 4500 H/B 

Hardness as CaCOS-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0805450-002 

'No comments 

0.001 

0.005 

0.080 

0.108 

7.4 

126 

3.2 

PagsSoMO Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0805450-002 

VDEQ Lab #000003 North Carolina Wastewater/Groundwaler Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (BOO) 695-2162 
FAX: (787) 865-8014 

REPORT OF ANALYSIS 
Order ID: 0805450 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-026 
Matrix: Wastewater 

Comments for Order: 

Parameter Method 

UL Sample Number : 

Sample ID: 

Grab Date/T ime: 

Compos i te Start : 

Compos i te Stop: 

Col lected By: 

(REPORTDATE) 

0 9 - J u n - 0 8 

0805450 -004 

OF-026 

5/29/2008 11:00 

N/A 
N/A 

newjoh 

Test UL Report 
Units 

Report '""Analysis .'""', 7 ^ 
Limit Daten-ime A n a | y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaCOS-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0805450-004 

'No comments 

0.002 

0.006 

0.025 

0.037 

7.3 

168 

2.0 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Respectfully 

6/4/2008 
18:01:00 

6/4/2008 
18:01:00 

6/4/2008 
18:01:00 

6/4/2008 
18:01:00 

5/29/2008 
11:04:00 

.6/9/2008 
10:22:00 

5/30/2008 
11:13:00 

S^mit ted/ 

CC 

CC 

CC 

CC 

JN 

AB 

A K 
/ 

> / 

Paae 4 of 10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0805450-004 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 805-0980 
TOLL-FREE: (800)695-2162 
FAX: (757) 865-8014 

UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-030 
Matrix: Wastewater 

Comments for Order 

3IQ 
J I O 

UL Sample Numbe 
Sample ID: 
Grab Date/Time: 
Composite Start: 

Composite Stop: 

Collected By: 

Order ID: 0805450 

(REPORTDATE) 

09-Jun-08 

: 0805450-005 
OF-030 

5/29/2008 09:45 
N/A 
N/A 

newjoh 

J 

Parameter Method 
Test 

£S2llL Units 
UL Report Analysis ~ \ ~7\ 

Limit Date/Time A n a |y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 . 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0805450-005 
'No comments 

0.025 

0.039 

0.343 

0.387 

7.3 

128 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

/ 
/ 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

/RespectfulK 

6/4/2008 
06:44:00 

6/4/2008 
06:44:00 

6/4/2008 
06:44:00 

6/4/2008 
06:44:00 

5/29/2008 
09:55:00 

6/9/2008 
10:22:00 

5/30/2008 
11:13:00 

Submitted, 

CC 

CC 

CC 

CC 

JN 

AB 

AK 

Pagosofto Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0805450-005 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

REPORT OF ANALYSIS 
Order ID: 0805450 

TO: ERM Inc. (R ichmond) 

1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-005 

Matrix: Wastewater 

Comments for Order: 

Parameter Method 

UL Sample Number: 
Sample ID: 

Grab Date/Time: 
Composite Start: 

Composite Stop: 

Collected By: 

(REPORT DATE) 

09-Jun-08 

0805450-006 
OF-005 

5/29/2008 09:15 

N/A 
N/A 

newjoh 

Test 
Units 

Report Analysis " , , k 
Limit Date7rime A n a | y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0805450-006 
'No comments 

0.002 

0.004 

1.015 

1.049 

7.3 

134 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

espdctfully 

6/4/2008 
06:44:00 

6/4/2008 
06:44:00 

6/4/2008 
06:44:00 

6/4/2008 
06:44:00 

5/29/2008 
09:25:00 

6/9/2008 
10:22:00 

5/30/2008 
11:13:00 

ctfullyvfiubmlttdd, 

>ULZ/ 

CC 

CC 

CC 

CC 

JN 

AB 

AK 

Page6ofio Virginia Drinking Water Lab#00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 08054S0-O06 
VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (400) 695-2162 
FAX: (757) 863-8014 

REPORT OF ANALYSIS 
OrderlD: 0805450 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

UL Sample Number: 
Sample ID: 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 

09-Jun-08 

0805450-007 
OF-084 

5/29/2008 11:15 

N/A 
N/A 

newjoh Project ID: Northrop Gruman 
Project # N/A 

Site: OF-084 
Matrix: Wastewater 

Comments for Order; 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaCOS-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B -

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0805450-007 
"Wo commenfs 

Test 

0.003 

0.006 

0.037 

0.047 

7.5 

94 

1.0 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

/ 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

/ R e s p e c t f u l l y 

nlh,tt 

• 

Analysis 
Date/Time 

6/4/2008 
06:44:00 

6/4/2008 
06:44:00 

6/4/2008 
06:44:00 

6/4/2008 
06:44:00 

5/29/2008 
11:23:00 

.6/9/2008 
10:22:00 

5/30/2008 
11:13:00 

Analyst I 

CC 

CC 

cc 

cc 

JN 

AB 

AK 
/ 

rtS ubm i t t ed , 
/ / 

Page7orio Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0805450-007 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (MO) 695-2162 
FAX: (757) 865-8014 

REPORT OF ANALYSIS 
OrderlD: 0805450 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-003 Dup 
Matrix: Wastewater 

Comments for Order: 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 
09-Jun-08 

0805450-008 
OF-003 Dup 
5/29/2008 08:59 
N/A 
N/A 

newjoh 

Parameter Method 
Test 

Units 
UL Report Analysis . , , 

Limit Date/Time A n a i y s t 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0805450-008 
'No comments 

0.005 

0.005 

0.064 

0.066 

7.6 

220 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

6/4/2008 
06:44:00 

6/4/2008 
06:44:00 

6/4/2008 
06:44:00 

6/4/2008 
06:44:00 

5/29/2008 
09:06:00 

6/9/2008 
10:22:00 

5/30/2008 
11:13:00 

CC 

cc 

cc 

cc 

JN 

AB 

AK 

Pag» 8 of 10 Virginia Drinking Waler Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0805450-008 

North Carolina Wastewater/Groundwater Lab # 643 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2182 
FAX: (757) 865-8014 

UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project* . N/A 

Site: Field Blank 
Matrix; Wastewater 

Comments for Order: 

31°) 
J l O 

UL Sample Numbei 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OrderlD: 0805450 | 

(REPORT DATE) 
09-Jun-08 

: 0805450-009 
Field Blank 
5/29/2008 08:40 
N/A 
N/A 

newjoh 

Parameter Method 
Test 

Units 
UL Report 

Limit 
Analysis 
Date/Time Analyst 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Comments for Sample ID 0805450-009 
'No comments 

Paae 9 of 10 Virginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab #51708 EPA LAB CODE VA00912 0805450-009 

North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757)865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

REPORT OF ANALYSIS 
OrderlD: 0805450 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: Equipment Blank 
Matrix: Wastewater 

Comments for Order: 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 
09-Juii-08 

0805450-010 
Equipment Blank 
5/27/2008 09:50 
N/A 
N/A 

newjoh 

Parameter Method 
Test 

Units 
Report Analysis " " . " " ' " ' 77 i 
Limit Date/Time A n a |y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Comments for Sample ID 0805450-010 
'No comments 

Paga 10 of 10 Virginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0805450-010 

North Carolina Wastewater/Groundwater Lab # 543 



Universal Laboratories 

Quality Control Summary 
QC Batch #080604014 

Order ID: 0805450 

Blank 
Midrange 

Third Party 
Blank 

Blank Spike 
Matrix Spike 

Matrix Spike Dtip 
Blank 

Matrix Spike 
Matrix Spike Dup 

Midrange 
Blank 
Blank 

Midrange 
Midrange 

Blank 

Co 

True Value 
0.0000 
0.5000 
0.5000 
0.0000 
1.0000 
1.0000 
1.0000 
0.0000 
1.0000 
1.0000 
0.5000 
0.0000 
0.0000 
0.5000 
0.5000 
0.0000 

Obtained 
0.0006 
0.4801 
0.481 
0.0000 
1.0410 
0.9945 
1.0415 
0.0000 
1.0054 
1.0164 
0.4774 
0.0000 
0.0000 
0.4805 
0.4812 
0.0000 

pper 

% Recovery 

96% 
96% 

104% 
99% 
104% 

100% 
102% 
95% 

96% 
96% 

RPD 

5% 

2% 

Zinc 

True Value 
0.0000 
0.5000 
0.5000 
0.0000 
1.0000 
1.0000 
1.0000 
0.0000 
1.0000 J 
1.0000 
0.5000 
0.0000 
0.0000 
0.5000 
0.5000 
0.0000 

Obtained 
0.0026 
0.4879 
0.4873 
0.0000 
1.0260 
1.0218 
1.0918 
0.0000 
1.0484 
1.0724 
0.4906 
0.0000 
0.0000 
0.4960 
0.4963 
0.0000 

% 
Recovery 

98% 
97% 

103% 
102% 
109% 

105% 
107% 
98% 

99% 
99% 

RPD 

7% 

2% 

Quality Director Date (.0 \okfi 6 

file:///okfi


Universal Laboratories 

Pre-Log Date: Wednesday. May 28, 2008 

Samples Must Be Received on or Before: 

EXPRESS LOG-IN 
CHAIN OF CUSTODY 

UL ORDER ID 0805450 

Order Comment: 

ERMRICH ERM Inc. fRichmond) 

1011 East Main Street, Suite 227 

Richmond Va. 23219 

Customer Contact: Thomas Numbers 

Phone Number: 

FaxNumber: (304)253-1091 

ProiectID: Northrop Gruman 

Project Notes: d e a n metals project 

QuotelD: Q0802022 

Permit Number: 

ProjectLocation: 

0805450-001 

Wastewater 

lg 

0805450-002 

Wastewater 

<s> 
0 8 0 5 4 5 0 - 0 0 3 

Wastewater 

*T* \ 

3e> 

0805450-004 

@ 

OF-003 

H R O Hartlnim ns 0,1003-
EDTA 

T S R Tolal Suspooded 
Soliclo 

C U I D Coppor (DiK^/etl) 

curr coppor rroioo 

ppH Fldd pH 

OF-019 

U R D Hardness as CaCOU-
EDTA 

T S S Tola! Suspended 
Solid: 

C U I D coppor (Dissolvod) 

C U I T copper (Total) 

F P U RoidpH 

OF-020 

H R D HartneiB as CaCOS-
EDTA 

y g g Total suspomtet! 
Solids 

C U I D Copper (Dtsolved) 

C U f T Copper (ToW) 

F P H F I < ' »PH 

OF-026 

ZNID 

ZNIT 

ZNID 

ZNIT 

ZNID 

ZNIT 

Sample Date/Time , O S i S f i CCd? / f i T S e 

Field Readinq i 

Zinc (Dluol'jed) 

Zinc (Told) 

Sample Date/Time ! o ^ / ^ ^ lOb'1 \Q ZO 

Field Readinq j 

21nc (DtiiDh/od) 

21nc fTotnl) 

Sample Date/Tlnfie | 0 £ ~ l^-S /£»£*" 

Field Readinq ^ f ~ f ! X > f H o t A ^ 1 

Zinc (Dbsofved) 

Zinc (Taal) 

Sample Date/Time ~<5& ie3?Y I & & ' 1/ Aftt) 

Field Readinq j 

/ / 

/ / 

/ / 

/ / 

sampler initials i TVfJ 

Container Tvoe Preservative 

HDPE HNOS pH<2 

HDPE Refrigerate. 4 C 

HDPE (acid wash Filler HNOS ph<2 

HDPE (acid wash HNOS pH<2 

N/A N/A 

Sampler initials 3 A ) 

Container Tvoe Preservative 

HDPE HN03 pH<2 

HDPE Refrigerate, 4 C 

HDPE (acid wash Filter HNOS ph<2 

HDPE (add wash HNOS pH<2 

N/A N/A 

i Sampler Initials ^ / J ! 

Container Tvoe Preservative 

HDPE HN03 pH<2 

HDPE Refrigerate. 4 C 

HDPE (add wash Filter HN03 ph<2 

HDPE (acid wash HN03 pH<2 

N/A N/A 

j Sampler Initials Z5h) 

Container Tvoe Preservative 



ERMRICH ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 

Richmond Va. 23219 

Customer Contact: Thomas Numbers 

ProiectID: Northrop Gruman 

Project Notes: clean metals project 

QuotelD: Q0802022 

Permit Number: 

ProjectLocation: 

Phone Number. 

FaxNumber 

Wastewater 

.. J80545O-005 

Wastewater 

<3> 

0805450-006 

Wastewater 

J) 

0805450-007 

Wastewater 

& ' 

0805450-008 

/ - \ 

(804)253-1091 

HRD 

TSS 

CUID 

CUIT 

FPH 

HoidnaKl noCaCOi-
cOTA 

Total Suapendod 

Copper (Dtsaolvcd) 

copper (Total) 

f ie ld pH 

OF.030 

H R D Hnrdnra ni CnCOO-
EDTA 

TSS 

CUID 

CUIT 

FPH 

Total Suspondod 
Solids 

copper (Dissolved) 

Copper {Total) 

FloldpH 

OF-005 

H R D Haidness tt CaCDl-
EDTA 

TSS 

CUID 

curr 

FPH 

Total Soapendod 
SUMS 

Copper (Dissolvod) 

Copper (Total) 

Field pH 

OF-084 

H R D HarthessasCoCOJ-
EDTA 

TSS 

CUID 

curr 

FPH 

Total Suspondad 
Solids 

Coppor (Dbschredl 

Copper (Total) 

ReldpH 

duplicate ^ M * p 

ZNID 

ZNIT 

ZNID 

ZNIT 

ZNID 

ZNIT 

ZNID 

ZNIT 

-(?tft3 

Zinc (Dissolved) 

Zinc (TotaD 

Sample Date/Time 

Field Readinq 

anc (Dissolved) 

Zinc Patau 

Sample Date/Time 

Field Readinq 

Zinc (Dtaolvcd) 

zmc (Tolal) 

Sample Date/Time 

Field Readinq 

Zltic (Dissolved) 

flnc (Tolal) 

Sample Date/Time • 

Field Readinq 

,.as-
L •• 

res-
i 

^ & ~ 

-oir 

- / • a ^ 

i ^ 

,'&F 

i # i 

TGtf-

,efc-

i f r 

n t f -

Cfi-AgS. 
— ^ - ^ — . J 

& r j 3 
i 

rf—fS 
i 

~0r7S9 
! 
1 

" T " " i '" 

i i 

i i 

i / 

HDPE 

HDPE 

HDPE (acid wash 

HDPE (acid wash 

N/A 

. . S a m D | e r 

Container T^ 

HDPE 

HDPE 

HDPE (acid wash 

HDPE (add wash 

N/A 

HN03 pH<2 

Refrigerale, 4 C 

Filter HN03 ph<2 

HN03 pH<2 

N/A 

Initials ! . ^ M 
rpe Preservative 

HN03 pH<2 

Refrigerate. 4 C 

Filler-HN03 ph<2 

HN03 pH<2 

N/A 

; Sampler Initials 1 7 \ K ) 

Container T\ 

HDPE 

HDPE 

HDPE (acid wash 

HDPE (acid wash 

• N/A 

pe Preservative 

HN03 pH<2 

Refrigerate, 4 C 

Filter HN03 ph<:2 

HNOS pH<2 

N/A 

i Sampler Initials 1 . ^ A ^ i 

Container Tv 

HDPE 

HDPE 

HDPE (acid wash 

HDPE (acid wash 

N/A 

roe Preservative 

HNOS pH<2 

Refrigerate, 4 C 

Filter HN03 ph-tf 

HN03 pH«2 

N/A 

i Sampler Initials • s ^ - ^ J 

Container T\ 

nftOMSO Page 2 c 

pe Preservative 

>f 3 



"iWRflRICH ERM Inc. (Richmond) 

1011 East Main Street, Suite 227 

Richmond Va. 23219 

Customer Contact: Thomas Numbers 

ProiectID: Northrop Gruman 

Project Notes: clean metals project 

QuotelD: Q0802022 

Permit Number: 
ProjectLocation: 

Phone Number 

FaxNumber 

Wastewater 

;05450-009 

Wastewater 

& 

0805450-010 

Wastewater 

& 

0805450-011 

Field Services 

Comments: 

• CN int check 

(804)253-1091 
H R D Hardness oc CaCOl 

EOTA 

TCC Tolal Suspondod 
Solid; 

C U I D Copper (Dissohrcd) 

C U I T Copper (Total) 

F P H ™ d p H 

Field Blank 

CUID Copper (Dissolved) 

C U I T copper (Tolni) 

Equipment Blank 

C U I D CciPr«r (Diasolved) 

curr coix"" i™111) 

Field Services 

Q A R E P l-1* Summary Repon 

W J * t~\ F* 
.*>&_: OrL~ 

ZNID 

ZNIT 

ZNID 

ZNTT 

ZNID 

ZNTT 

TECH 

Zinc (DfcSCJlVixJ) 

2hJC (Tolol) 

Sample Date/Time 

Field Readinq 
Zinc (Dtuorved) 

Zinc (Tolal) 

Sample Date/Time 

Field Readinq 
Zinc (OfcsolvctO 

Zinc (TUoQ 

Sample Date/Time 

Field Readinq 
RoW Technician 

Phenol in cheeky' / T 

<5&-i'&*\ i d ' 
i 

/ / 

i 

-&£ ^ i o l 

NH3 int check 

^Relinquished By Signature: ^ ^ Z ^ / / I Z & ^ f f ^ 

\Received By Signature: 4L z-; ?ZS£Z// 
[Relinquished By Signature: " C^S> ^ 

meceived By Signature: 

IRelinquished By Signature: 

\ Received By Signature: 

Company: 

Company: 

-"c&Zvv --, i 
I 

/ / : 

1 

/ / : 

BOD int check 

t)U 
e/t-

Company: 

Company: 

Company: 

Company: 

HDPE HNOS pH<2 

HDPE Refrigerate, 4 c 

HDPE (add wash Filter HN03 ph<2 

HDPE (add wash HN03 pH<:2 

N/A N/A 

i Sampler Initials i TTAJ 

Container Tvoe Preservative 
HDPE (acid wash Filter HN03 ph<2 

HDPE (acid wash HN03 pH<:2 " 

1 Sampler Initials j 

Container Tvpe Preservative 
HDPE (acid wash Filter HNOS ph<2 

HDPE (acid wash HN03 pH<2 

1 Sampler Initials j T ^ A J 

Container Tvoe Preservative 
N/A N/A 

Cooler Temp @ Log-in ^ t L \ 

Preservation Tr-^ / A L 

DatefTims: osffi/a? & & ' 1 
rtaiemme: j / / ^ / ^ t m 1 

patemme: ' l 

Date/Time: j 

Datemme: 

Datemme: 1 
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Results for Project Northrop 

Mike Jennings 

Gruman 

designated as UL Order Id 0806060 and received on 
Wednesday, June 04, 2008 
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TELEPHONE: (757) 865-0880 
TOLL-FREE: (600) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-003 
Matrix: Wastewater 

Comments for Order: Wo Flow OF-020 

^m 
J l O 

OrderlD: 0806060 8 

(REPORTDATE) 

19-Jun-08 

UL Sample Number: 0806060-001 

Sample ID: 
Grab Date/Time: 

Composite Start: 
Composite Stop: 

Collected By: 

OF-003 

6/4/2008 13:10 

N/A 
N/A 

newjoh 

Parameter Method 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0806060-001 
'No comments 

Test 

gssuL Units 
UL Report Analysis . , , 

Limit Datemme A n a | y s t 

0.002 

0.002 

0.044 

0.047 

7.3 

220 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/4/2008 
13:15:00 

6/19/2008 
11:50:00 

6/7/2008 
12:01:00 , 

CC 

CC 

CC 

CC 

JN 

LS 

LS 

Page 2 of 10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0806065-001 
VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0806060 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

(REPORT DATE) 

19-Jun-08 

UL Sample Number: 0806060-002 

Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

OF-019 
6/4/2008 
N/A 
N/A 

12:42 

Project ID: Northrop Gruman 

Project # N/A 

Site: OF-019 
Matrix: Wastewater 

Comments for Order: Wo Flow OF-020 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaCOS-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0806060-002 
'No comments 

Test 
Result 

0.005 

0.016 

0.024 

0.077 

7.3 

105 

31 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

/ 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Analysis 
Date/Time 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/4/2008 
12:49:00 

6/19/2008 
11:50:00 

6/7/2008 
12:01:00 

Pfespeptf t j l ly Suhfr i i t tec 

/ / / , / / y 
' " J ' W- ' >y ' / ^ d r ~~ V V 

Analyst j 

CC 

CC 

CC 

CC 

JN 

LS 

LS 

/ 

Pago 3 of 10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0806060-002 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 805-0880 
TOLL-FREE: (600)695-2162 
FAX: (757)865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
Order ID: 0806060 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-026 
Matrix: Wastewater 

Comments for Order: Wo Flow OF-020 

(REPORT DATE) 

19-Jun-08 

UL Sample Number: 0806060-004 
Sample ID: OF-026 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

6/4/2008 
N/A 
N/A 

newjoh 

14:40 

Parameter Method 
Test 

SssuL Units 
UL Report Analysis " T i 

Limit Datemme A n a | y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaCOS-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0806060-004 
*Wo comments 

0.002 

0.003 

0.011 

0.012 

7.6 

168 

1.8 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/4/2008 
14:47:00 

6/19/2008 
11:50:00 

CC 

CC 

CC 

CC 

JN 

LS 

LS 

Pago 4 of 10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0806060-004 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (1*00) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-030 
Matrix: Wastewater 

Comments for Order Wo Flow OF-020 

3IS 
J l O 

UL Sample Numbe 

Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

Order ID: 0806060 

(REPORT DATE) 

19-Jun-08 

: 0806060-005 
OF-030 

6/4/2008 14:00 
N/A 
N/A 

newjoh 

I 

Parameter Method 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaCOS-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0806060-005 
"Wo comments 

Test 

•Rflgf'* 
0.008 

0.009 

0.175 

0.183 

7.4 

107 

Units 
Report Analysis " T l 
Limit Date/Time A n a | y s t | 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/4/2008 
14:07:00 

6/19/2008 
11:50:00 

6/7/2008 
12:01:00 

CC 

CC 

CC 

CC 

JN 

LS 

LS 

Pages of 10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0806060-005 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (MO) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0806060 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-005 

Matrix: . Wastewater 

Comments for Order: Wo Flow OF-020 

(REPORT DATE) 

19-Jun-08 

UL Sample Number: 0806060-006 
Sample ID: OF-005 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

6/4/2008 

N/A 

N/A 

newjoh 

13:30 

Parameter Method 
Test 

Units 
UL Report 

Limit 
Analysis . , , 
Datemme ^ ^ 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM-4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0806060-006 
"Wo comments 

0.003 

0.004 

1.039 

1.043 

7.2 

94 

< 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

RpipectfulJ 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/4/2008 
13:40:00 

6/19/2008 
11:50:00 

6/7/2008 
12:01:00 

y afubmitted, 

7, / / 

cc 

cc 

cc 

cc 

JN 

LS 

LS 

/ 

Paga6of10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0800060-006 
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E:(757)8 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0806060 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Comments for Sample ID 0806060-007 
"Wo comments 

(REPORTDATE) 

19-Jun-08 

UL Sample Number: 0806060-007 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

OF-084 
6/4/2008 
N/A 
N/A 

12:00 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-084 
Matrix: Wastewater 

Comments for Order: Wo Flow OF-020 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Test 
Re^lt 

0.002 

0.003 

0.023 

0.025 

7.6 

33 

< 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Analysis 
Date/Time 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/4/2008 
12:10:00 

6/19/2008 
11:50:00 

6/7/2008 
, 12:01:00 

Analyst B 

CC 

CC 

CC 

CC 

JN 

. L S 

LS 

Page 7 of 10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0806060-007 
VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (400) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0806060 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-084 DUP 

Matrix: Wastewater 

Comments for Order: Wo Flow OF-020 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 

19-Jun-08 

0806060-008 
OF-084 DUP 

6/4/2008 12:11 

N/A 
N/A 

newjoh 

Parameter Method 
Test UL Report 

Units 
Report Analysis " \ A \ 
Limit Date/Time A n a | y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0806060-008 
"Wo comments 

0.002 

0.003 

0.024 

0.025 

7.6 

34 

< 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

^Respectfully 

&?/Au 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/4/2008 
12:20:00 

6/19/2008 
11:50:00 

6/7/2008 
12:01:00 

SubmKffed, 

C^l 

CC 

CC 

cc 

cc 

JN 

LS 

LS 

y 
/ 

Page 8 of 10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0806060-008 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 

1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

OrderlD: 0 8 0 6 0 6 0 

J l O * 

UL Sample Number: 
Sample ID: 

Grab Date/Time: 
Composite Start: 

Composite Stop: 

Collected By: 

(REPORT DATE) 

19-Jun-08 

0806060-009 
Field Blank 

6/4/2008 11:50 
N/A 
N/A 

newjoh 

J 

Project ID: Northrop Gruman 
Project # N/A 

Site: Field Blank 

Matrix: Wastewater 

Comments for Order: Wo Flow OF-020 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Comments for Sample ID 0806060-009 
"Wo comments 

Test 
Result 

< 

0.002 

0.008 

0.008 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

/ c 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

y ~ 0.005 

' Res5e6 t fu l l y 

' / / > 

Analysis 
Date/Time 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

Analyst 1 

CC 

CC 

CC 

CC 

/Gutfpfaed, / 

JZTs / 

Pago 9 of io Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0806060-009 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

REPORT OF ANALYSIS 
OrderlD: 0806060 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: Equipment Blank 
Matrix: Wastewater 

Comments for Order: Wo Flow OF-020 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 
19-Jun-08 

0806060-010 
Equipment Blank 
6/4/2008 
N/A 
N/A 

newjoh 

UL Report Analysis 
Limit Date/Time A n a | y s t Parameter Method 

Test 
Units 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Comments for Sample 
"Wo commente 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

ID 0806060-010 

mg/L 

mg/L 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

RrispgctfiUI 

/ Z J Z 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

(̂  Submitted', 

CC 

cc 

cc 

cc 

/ 

C / 

Pagaioofio Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0806060-010 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



Universal Laboratories 

Quali ty Cont ro l Summary 
QC Batch #080618002 

Order ID: 0806060; 0806147 

Blank 
Midrange 

Third Party 
Blank 

Blank Spike 
Blank 

Matrix Spike 
Matrix Spike Dup 

Blank 
Midrange 

Matrix Spike 
Matrix Spike Dup 

Blank 
Midrange 

Matrix Spike 
Matrix Spike Dup 

Blank 
Midrange 

Matrix Spike 
Matrix Spike Dup 

Blank 
Midrange 
Midrange 

Blank 

Copper 

True Value 
0.0000 
0.5000 
0.5000 
0.0000 
1.0000 
0.0000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
0.5000 
0.0000 

Obtained 
0.0007 
0.4847 
0.5303 
0.0004 
1.0650 
0.0005 
1.0314 
1.0224 
0.0008 
0.4513 
0.9852 
0.9716 
0.0005 
0.5044 
0.9231 
0.9418 
0.0006 
0.4834 
0.9306 
0.9304 
0.0008 
0.4771 
0.4751 
0.0006 

% Recovery 

97% 
106% 

106% 

103% 
102% 

90% 
98% 
97% 

101% 
92% 
94% 

97% 
93% 
93% 

95% 
95% 

RPD 

< 1 % 

1% 

2% 

< 1 % 

Zinc 

True Value 
0.0000 
0.5000 
0.5000 
0.0000 
1.0000 
0.0000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
0.5000 
0.0000 

Obtained 
0.0006 
0.4976 
0.5416 
0.0033 
1.0410 
0.0001 
1.0260 
1.0160 
0.0000 
0.4746 
1.0321 
1.0171 
0.0000 
0.4747 
0.9858 
1.0098 
0.0001 
0.4716 
1.0146 
1.0226 
0.0001 
0.4709 
0.4730 
0.0004 

% 
Recovery 

100% 
108% 

104% 

103% 
102% 

95% 
103% 
102% 

95% 
99% 

101% 

94% 
101% 
102% 

94% 
95% 

RPD 

< 1 % 

< 1 % 

2% 

1% 

Quality Director Date (0\[^\0K 



UNIVERSAL LABORATORIES 

20 Research Drive Hampton, Va 23666 

1-800-695-2162 

(757) 865-0880 

Fax: (757) 865-8014 

E-mail: info@universallaboratories.net 

Date: 

Pages: 

To: 

Fax#: 

From: 

Subject: 

Thursday, June 19,2008 

Page 1 of 10 

Thomas Numbers 
ERM Inc. (Richmond) 

(804)253-1091 

Dan Thornton Mike Jennings 

Results for Project Northrop Gruman 

designated as UL Order Id 0806147 and received on 

Wednesday, June 11, 2008 

Page 1 of 10 Virginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab # 51706 

North Carolina Wastewater/Groundwater Lab # 543 

EPA LAB CODE VA00912 0806147-001 
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UNIVERSAL LABORATORIES 

TELEPHONE: (757) 865-0880 
TOU-FREE: (800) 695-2162 
FAX: (757) 86S-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0806147 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-003 
Matrix: Wastewater 

Comments for Order: 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 

19-Jun-08 

0806147-001 
OF-003 

6/11/2008 08:30 
N/A 
N/A 

newjoh 

Parameter Method 
Test 
'$21 Units 

Report Analysis " T l 
Limit Pate/Time A n a | y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as. CaC03-EDTA 

Total Suspended Solids 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0806147-001 
"Wo comments 

< 

0.009. 

0.046 

0.064 

7.8 

190 

< 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

/ 

Zz 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Resp at t fu Ily 

//M 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/11/2008 
08:40:00 

6/19/2008 
11:50:00 

6/12/2008 
13:00:0p 

j6ubamedy 
/Z-^s' 

"" 

CC 

CC 

cc 

cc 

JN 

LS 

LW 

y 
/ 

Page 2 of 10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0806147-001 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (800)695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0806147 

TO: E R M Inc. (R ichmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-019 

Matrix: Wastewater 

Comments for Order: 

UL Sample Number: 
Sample ID: 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORTDATE) 

19-Jun-08 

0806147-002 
OF-019 

6/11/2008 09:45 
N/A 
N/A 

newjoh 

Parameter Method 
Test 

Result Units 
UL Report Analysis 

Limit Date/Time M a W s t 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0806.147-002 
"Wo commenfs 

0.006 

0.014 

0.013 

0.026 

7.7 

113 

8.4 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/11/2008 
09:51:00 

6/19/2008 
11:50:00 

6/12/2008 
08:48:00 

CC 

cc 

cc 

cc 

JN 

LS 

AB 

Page 3 of io Virginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0806147-002 

North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (600) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-026 
Matrix: Wastewater 

Comments for Order: 

^ R 
J l O 

UL Sample Numbe 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OrderlD: 0806147 

(REPORT DATE) 

19-Jun-08 

: 0806147-004 
OF-026 

6/11/2008 10:35 
N/A 
N/A 

newjoh 

1 

Parameter Method 
Test 

JBS&UlL Units 
UL Report Analysis . , , 

Limit Date/Time A n a l y s t 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids • 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0806147-004 

"Wo comments 

0.003 

0.004 

0.015 

0.016 

8.0 

183 

1.8 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

t 1 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/11/2008 
10:49:00 

6/19/2008 
11:50:00 

6/12/2008 

CC 

CC 

CC 

CC 

JN 

LS 

LW 

paga4ofl0 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0806147-004 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 665-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: E R M Inc. (R ichmond) 

1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-030 

Matrix: Wastewater 

Comments for Order: 

SIS 
J l O 

UL Sample Numbe 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OrderlD: 0806147 

(REPORT DATE) 

19-Jun-08 

: 0806147-005 
OF-030 
6/11/2008 09:15 
N/A 
N/A 

newjoh 

I 

Parameter Method 
Test 

Units 
Report Analysis " A t 
Limit Date/Time A n a | y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0806147-005 
'Wo comments 

0.009 

0.012 

0.190 

0.214 

7.8 

109 

1.3 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

6/17/2008 
15:18.00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/11/2008 
09:24:00 

6/19/2008 
11:50:00 

6/12/2008 
08:48:( 

CC 

CC 

CC 

cc 

JN 

LS 

AB 

Page 5 of 10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0806147-005 
VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865.0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-005 

Matrix: Wastewater 

Comments for Order: 

SIS 
J l O 

UL Sample Numbe 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OrderlD: 0806147 

(REPORT DATE) 

19-Jun-08 

: 0806147-006 
OF-005 

6/11/2008 08:55 
N/A 
N/A 

newjoh 

J 

Date/Time A n a | y s t | Parameter Method 
Test 

Units 
UL Report Analysis 

Limit 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaCOS-EDTA 

Total Suspended Solids 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0806147-006 
"Wo comments 

0.004 

0.005 

1.414 

1.471 

7.5 

92 

< 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Z7 / 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

' 6/17/2008 
15:18:00 

6/11/2008 
09:01:00 

6/19/2008 
11:50:00 

6/12/2008 
13:00:00 

/ i 

rtesmrfctfdlly S^bmj^ed, 

/irArt-& ^ 7 ^ 

CC 

CC 

CC 

CC 

JN 

LS 

LW 

^ 

^ 

PageSoflO Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0806147-006 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (MO) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0806147 

TO: ERM Inc. (Richmond) 

1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

(REPORT DATE) 

19-Jun-08 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-084 
Matrix: Wastewater 

Comments for Order: 

Parameter 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaCOS-EDTA 

Total Suspended Solids 

Method 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Test 

0.003 

0.003 

0.021 

0.021 

8.0 

65 

< 

Collected By: 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

newjoh 

UL Report 
Limit 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

Analysis 
Date/Time 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/11/2008 
11:09:00 

6/19/2008 
11:50:00 

6/12/2008 

Analyst S 

CC 

CC 

CC 

CC 

JN 

LS 

y, LW 

Comments for Sample ID 0806147-007 
"Wo comments 

Page 7 of 10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0806147-007 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



UNIVERSAL LABORATORIES 
20 Research Drive Hampton, Va 23666 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (600)695-2162 
FAX: (757) 865-8014 

REPORT OF ANALYSIS 
OrderlD: 0806147 

TO: E R M Inc. (R ichmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: duplicate 

Matrix: Wastewater 

Comments for Order: 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 

Composite Stop: 

Collected By: 

(REPORT DATE) 

19-Jun-08 

0806147-008 
OF-019 Dup 

6/11/2008 09:54 

N/A 

N/A 

newjoh 

Parameter Method 
Test 

Units 

Report Analysis " . T l 
Limit Date/nme A n a | y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0806147-008 
"Wo comments 

0.006 

0.013 

0.011 

0.027 

7.7 

118 

8.2 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/11/2008 
09:58:00 

6/19/2008 
11:50:00 

6/12/2008 
• 08:48:00 

CC 

CC 

cc 

cc 

JN 

LS 

AB 

PageSoflO Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0806147-008 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (400)695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project* N/A 

Site: Field Blank 
Matrix: Wastewater 

Comments for Order: 

SIS 
J l O 

OrderlD: 0806147 

(REPORT DATE) 

19-Jun-08 

UL Sample Number: 0806147-009 
Sample ID: Field Blank 
GrabDate/Time: 6/11/2008 09:39 
Composite Start: N/A 
Composite Stop: N/A 

Collected By: newjoh 

J 

Parameter Method 
Test 

Units 
UL Report Analysis . , , 

Limit Date/Time A n a | y s t 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

mg/L 

mg/L 

mg/L 

mg/L 

0.001 

0.001 

0.005 

Comments for Sample ID 0806147-009 

"Wo comments 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

pec^Ky Submit ted 

CC 

CC 

cc 

cc 

Page 9 of 10 Viiginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab # 51706 
North Carolina Wastewater/Groundwater Lab # 543 

EPA LAB CODE VA00912 0806147-009 



TELEPHONE: 1757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: Equipment Blank 
Matrix: Wastewater 

Comments for Order: 

SIS J I O 

UL Sample Numbe 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OrderlD: 0806147 [ 

(REPORT DATE) 

19-Jun-08 

: 0806147-010 
Equipment Blank 

6/11/2008 
N/A 
N/A 

newjoh 

Parameter Method 
Test 

£S2i]L Units 
UL Report Analysis \ 

Limit Date/Time A n a | y s t g 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

mg/L 

mg/L 

mg/L 

mg/L 

0.001 

0.001 

0.005 

JQ.005 

6/9/2008 
10:46:00 

6/9/2008 
10:46:00 

6/9/2008 
10:46:00 

6/9/2008 

Comments for Sample ID 0806147-010 

'Wo comments 

EF 

EF 

EF 

EF 
10:46:00 

Respectfully Submitted^/ 

Page 10 of 10 Virginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab # 51706 

North Carolina Wastewater/Groundwater Lab # 543 

EPALABCODEVA00912 0806147-010 



20 Research Drive Hampton, Va 23666 

1-800-695-2162 

(757) 865-0880 
Fax: (757) 865-8014 

E-mail: info@universallaboratories.net 

Date: 

Pages: 

To: 

Fax#: 

From: 

Subject: 

Thursday, June 19,2008 

Page 1 of 10 

Thomas Numbers 
ERM Inc. (Richmond) 

(804)253-1091 

Dan Thornton 

Results for Project Northrop 

Mike Jennings 

Gruman 
designated as UL Order Id 0806060 and received on 

Wednesday, June 04, 2008 

Page 1 of 10 Virginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab # 51706 

North Carolina Wastewater/Groundwater Lab # 543 

EPA LAB CODE VA00912 oaoeoeo-ooi 

mailto:info@universallaboratories.net


TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: E R M Inc. (R ichmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-003 

Matrix: Wastewater 

Comments for Order: Wo Flow OF-020 

SIS 
J l O 

UL Sample Numbe 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OrderlD: 0806060 

(REPORT DATE) 
19-Jun-08 

: 0806060-001 
OF-003 
6/4/2008 13:10 
N/A 
N/A 

newjoh 

J 

Parameter Method 
Test 

ftesult 

UL Report 
Units 

Report Analysis " 7 1 
Limit Datefrime A n a | y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaCOS-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0806060-001 
"Wo commenfs 

0.002 

0.002 

0.044 

0.047 

7.3 

220 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/4/2008 
13:15:00 

6/19/2008 
11:50:00 

6/7/2008 
12:01:00 

CC 

CC 

CC 

cc 

JN 

LS 

LS 

Page 2 of 10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0806060-O01 
VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (800)695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-019 
Matrix: Wastewater 

Comments for Order Wo Flow OF-020 

SIS 
J l O 

OrderlD: 0806060 

(REPORT DATE) 

19-Jun-08 

UL Sample Number: 0806060-002 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OF-019 
6/4/2008 12:42 
N/A 
N/A 

newjoh 

J 

UL Report Analysis " '. 71 
Limit Date/Time A n a | y s t | Parameter Method 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0806060-002 
"Wo comments 

Test 
.gggUlL 

0.005 

0.016 

0.024 

0.077 

7.3 

105 

31 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/4/2008 
12:49:00 

6/19/2008 
11:50:00 

6/7/2008 
12:01:00 

CC 

cc 

cc 

cc 

JN 

LS 

LS 

Page 3 of 10 Virginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0806060-002 

North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 805-0880 
TOLL-FREE: (800)695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: E R M Inc. (R ichmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-026 

Matrix: Wastewater 

Comments for Order: Wo Flow OF-020 

SIS 
J l O 

OrderlD: 0806060 

(REPORT DATE) 

19-Jun-08 

UL Sample Number: 0806060-004 

Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OF-026 

6/4/2008 14:40 
N/A 
N/A 

newjoh 

I 

Parameter Method 
Test 

Units 
Report Analysis " T l 
Limit Date/Time A n a | y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0806060-004 
"Wo comments 

0.002 

0.003 

0.011 

0.012 

7.6 

168 

1.8 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/4/2008 
14:47:00 

6/19/2008 
11:50:00 

CC 

CC 

CC 

CC 

JN 

LS 

Page 4 of 10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0806060-004 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (SOO) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0806060 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-030 
Matrix: Wastewater 

Comments for Order Wo Flow OF-020 

(REPORT DATE) 

19-Jun-08 

UL Sample Number: 0806060-005 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OF-030 
6/4/2008 
N/A 
N/A 

newjoh 

14:00 

Parameter Method 
Test 
RWUlt Units 

Report Analysis , Tg 
Limit Date/Time A n a ' y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0806060-005 

"Wo comments 

0.008 

0.009 

0.175 

0.183 

7.4 

107 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 
y 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/4/2008 
14:07:00 

6/19/2008 
11:50:00 

6/7/2008 
12:01:00 

CC 

CC 

CC 

cc 

JN 

LS 

LS 

PageSoflO Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0806060-005 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 86S-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0806060 

TO: ERM Inc. (Richmond) 

1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-005 

Matrix: Wastewater 

Comments for Order: Wo Flow OF-020 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 

19-Jun-08 

0806060-006 
OF-005 

6/4/2008 13:30 

N/A 
N/A 

newjoh 

Parameter Method 
Test 

gSSUL Units 
UL Report 

Limit 
Analysis " 7 i 
Date/Time A n a | y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0806060-006 
"Wo comments 

0.003 

0.004 

1.039 

1.043 

7.2 

94 

< 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

R^pectfull* 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:1.8:00 

6/4/2008 
13:40:00 

- 6/19/2008 
11:50:00 

6/7/2008 
12:01:00 

ySfubm i t ted , 

CC 

cc 

cc 

CC 

JN 

LS 

LS 

/ 

PageBoflO Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0806060-006 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (600) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-084 

Matrix: Wastewater 

Comments for Order: Wo Flow OF-020 

SIS 
J l O 

UL Sample Numbe/ 

Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OrderlD: 0806060 

(REPORT DATE) 

19-Jun-08 

•: 0806060-007 
OF-084 

6/4/2008 12:00 

N/A 
N/A 

newjoh 

I 

Parameter Method 
Test 

.B&3UL Units 
Report Analysis " , , h 
Limit Date/Time A n a | y s t g 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0806060-007 
"Wo comments 

0.002 

0.003 

0.023 

0.025 

7.6 

33 

< 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/4/2008 
12:10:00 

6/19/2008 
11:50:00 

6/7/2008 
12:01:00 

CC 

CC 

CC 

CC 

JN 

LS 

LS 

Respec t fuHy S u b p f i t t e d / y X 

Page7ofi0 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0806060-007 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-084 DUP 

Matrix: Wastewater 

Comments for Order Wo Flow OF-020 

SIS 
J l O 

UL Sample Numbe 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OrderlD: 0806060 S 

(REPORT DATE) 

19-Jun-08 

: 0806060-008 
OF-084 DUP 

6/4/2008 12:11 

N/A 
N/A 

newjoh 

Parameter Method 
Test 

Units 
Report Analysis " T j 
Limit Date/Time A n a | y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

EPA 200.7 

EPA 200,7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0806060-008 
"Wo comments 

0.002 

0.003 

0.024 

0.025 

7.6 

34 

< 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 
S y. 

^Respectfully 

h/r^ 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/4/2008 
12:20:00 

6/19/2008 
11:50:00 

6/7/2008 
12:01:00 

Submi^ fed , 

CJzL 

CC 

cc 

cc 

cc 

JN 

LS 

LS 

y 

/ 

PageSoflO Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0806060-008 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-6014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0806060 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: Field Blank 
Matrix: Wastewater 

Comments for Order Wo Flow OF-020 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 

19-Jun-08 

0806060-009 
Field Blank 

6/4/2008 11:50 
N/A 
N/A 

newjoh 

Parameter Method 
Test 

MSSilL Units 
Report Analysis " T l 
Limit Datemme A n a | y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Comments for Sample ID 0806060-009 
'Wo commenfs 

< 

0.002 

0.008 

0.008 

mg/L 

mg/L 

mg/L 

mg/L 

c 
y 

/ Res 

0.001 

0.001 

0.005 

0.005 

fiettfuHy, 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

Subletted, 

CC 

CC 

cc 

cc 

/ 

Page 9 of 10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0806060-009 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0806060 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: Equipment Blank 
Matrix: Wastewater 

Comments for Order: Wo F low OF-020 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 
19-Jim-08 

0806060-010 
Equipment Blank 
6/4/2008 
N/A 
N/A 

newjoh 

Parameter Method 
Test 

SssuL Units 
UL Report Analysis 

Limit Date/Time Analyst 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Comments for Sample ID 0806060-010 

"Wo comments 

mg/L 

mg/L 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

Rrispgctfu|J 

/yr/U 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

6/3/2008 
11:30:00 

fr Submitted', 

^ c x 

CC 

CC 

cc 

cc 

y 
y 

Page i o of 1 o Virginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab # 51706 

North Carolina Wastewater/Groundwater Lab # 543 

EPA LAB CODE VA00912 0806060-010 



Universal Laboratories 

Quali ty Cont ro l Summary 
QC Batch #080618002 

Order ID: 0806060; 0806147 

Blank 
Midrange 

Third Party 
Blank 

Blank Spike 
Blank 

Matrix Spike 
Matrix Spike Dup 

Blank 
Midrange 

Matrix Spike 
Matrix Spike Dup 

Blank 
Midrange 

Matrix Spike 
Matrix Spike Dup 

Blank 
Midrange 

Matrix Spike 
Matrix Spike Dup 

Blank 
Midrange 
Midrange 

Blank 

Co 

True Value 
0.0000 
0.5000 
0.5000 
0.0000 
1.0000 
0.0000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
0.5000 
0.0000 

Obtained 
0.0007 
0.4847 
0.5303 
0.0004 
1.0650 
0.0005 . 
1.0314 
1.0224 
0.0008 
0.4513 
0.9852 
0.9716 
0.0005 
0.5044 
0.9231 
0.9418 
0.0006 
0.4834 
0.9306 
0.9304 
0.0008 
0.4771 
0.4751 
0.0006 

pper 

% Recovery 

97% 
106% 

106% 

103% 
102% 

90% 
98% 
97% 

101% 
92% 
94% 

97% 
93% 
93% 

95% 
95% 

RPD 

< 1 % 

1% 

2% 

< 1 % 

Zinc 

True Value 
0.0000 
0.5000 
0.5000 
0.0000 
1.0000 
0.0000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 
1.0000 
0.0000 
0.5000 
1.0000 . 
1.0000 
0.0000 
0.5000 
0.5000 
0.0000 

Obtained 
0.0006 
0.4976 
0.5416 
0.0033 
1.0410 
0.0001 
1.0260 
1.0160 
0.0000 
0.4746 
1.0321 
1.0171 
0.0000 
0.4747 
0.9858 
1.0098 
0.0001 
0.4716 
1.0146 
1.0226 
0.0001 
0.4709 
0.4730 
0.0004 

% 
Recovery 

100%, 
108% 

104%. 

103% 
102% 

95% 
103% 
102% 

95% 
99% 
101 % 

94% 
101% 
102% 

94% 
95% 

RPD 

< 1 % 

< 1 % 

2% 

1% 

Quality Director 

- * •'? 

Date tJlreloK' 



20 Research Drive Hampton, Va 23666 

1-800-695-2162 

(757) 865-0880 

Fax: (757) 865-8014 

E-mail: info@universallaboratories.net 

Date: 

Pages: 

To: 

Fax#: 

From: 

Subject: 

Thursday, June 19,2008 

Pagel of 10 

Thomas Numbers 
ERM Inc. (Richmond) 

(804)253-1091 

Dan Thornton Mike Jennings 

Results for Project Northrop Gruman 

designated as UL Order Id 0806147 and received on 

Wednesday, June 11, 2008 

Page 1 of 10 Virginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Waler Lab # 51706 

North Carolina Wastewater/Groundwater Lab # 543 

EPA LAB CODE VA00912 0606147-001 

mailto:info@universallaboratories.net


UNIVERSAL LABORATORIES 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (BOO 695-2162 
FAX: (757) 865-6014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-003 

Matrix: Wastewater 

Comments for Order: 

SIS 
J l O 

UL Sample Numbet 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OrderlD: 0806147 | 

(REPORTDATE) 

19-Jun-08 

: 0806147-001 
OF-003 

6/11/2008 08:30 

N/A 
N/A 

newjoh 

Parameter Method 
Test 

£22ilL Units 
UL Report Analysis . , , 

Limit Datemme A n a | y s t 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaCOS-EDTA 

Total Suspended Solids 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0806147-001 
"Wo comments 

< 

0.009 

0.046 

0.064 

7.8 

190 

< 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

/ 

Zz 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

z 7
 4 

Reap afctfu I ly 

/ J M 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/11/2008 
08:40:00 

6/19/2008 
11:50:00 

6/12/2008 
13:00:00 

6ubiJttedy 
y s 

CC 

CC 

cc 

cc 

JN 

LS 

LW 

y 
/ 

Page 2 of io Viiginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0806147-001 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: 'OF-019 
Matrix: Wastewater 

Comments for Order: 

SIS 
J l O 

OrderlD: 0806147 

(REPORTDATE) 

19-Jun-08 

UL Sample Number: 0806147-002 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OF-019 
6/11/2008 09:45 
N/A 
N/A 

newjoh 

J 

Report Analysis " '. Tk 
Limit Date/Time A n a | y s t g Parameter Method 

Test 
£S2UL Units 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0806147-002 
'Wo commenfs 

0.006 

0.014 

0.013 

0.026 

7.7 

113 

8.4 

0.001 6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

PageSono Virginia Drinking Water Lab# 00030, North Carolina Drinking Water Lab #51706 EPA LAB CODE VA00912 0806147-002 
VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (600 695-2162 
FAX: (757) 885-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-026 
Matrix: Wastewater 

Comments for Order: 

SIS 
J l O 

UL Sample Number 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OrderlD: 0806147 

(REPORT DATE) 

19-Jun-08 

: 0806147-004 
OF-026 

6/11/2008 10:35 

N/A 

N/A 

newjoh 

J 

• S S analys, | Parameter Method 
Test 

Units 
UL Report 

Limit 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0806147-004 

"Wo comments 

0.003 

0.004 

0.015 

0.016 

8.0 

183 

1.8 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

r 1 . 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/11/2008 
10:49:00 

6/19/2008 
11:50:00 

6/12/2008 

CC 

CC 

CC 

CC 

JN 

LS 

LW 

Page4of10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 O80B147-O04 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (800)695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: E R M Inc. (R ichmond) 

1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-030 

Matrix: Wastewater 

Comments for Order: 

SIS 
J l O 

OrderlD: 0806147 

(REPORT DATE) 

19-Jun-08 

UL Sample Number: 0806147-005 
Sample ID: 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OF-030 

6/11/2008 09:15 

N/A 
N/A 

newjoh 

,i 

Parameter Method 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaCOS-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0806147-005 
'Wo comments 

Test 

0.009 

0.012 

0.190 

0.214 

7.8 

109 

1.3 

Units 
UL Report Analysis . •. . 

Limit Date/Time A n a | y s t 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/11/2008 
09:24:00 

6/19/2008 
11:50:00 

6/12/2008 
08:48:( 

CC 

CC 

CC 

CC 

JN 

LS 

AB 

Page 5 of 10 Virginia Drinking Water Lab# 00030 North Carolina Drinking Water Lab # 51706 EPA LAB CODE VA00912 0806147-005 

VDEQ Lab #000003 North Carolina Wastewater/Groundwater Lab # 543 



TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0806147 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-005 
Matrix: Wastewater 
Comments for Order: 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORT DATE) 

19-Jun-08 

0806147-006 
OF-005 

6/11/2008 08:55 
N/A 
N/A 

newjoh 

Parameter Method 
Test 

£2SilL Units 
Report Analysis " . . h 
Limit Daten-ime A n a | y s t | 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaC03-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0806147-006 
"Wo comments 

0.004 

0.005 

1.414 

1.471 

7.5 

92 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/11/2008 
09:01:00 

6/19/2008 
11:50:00 

6/12/2008 
13:00:00 

CC 

CC 

CC 

CC 

JN 

LS 

LW 
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TELEPHONE: (757) 865-0880 
TOLL-FREE: WOO) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: OF-084 
Matrix: Wastewater 

Comments for Order: 

SIS 
J l O 

_ 

OrderlD: 0806147 

(REPORTDATE) 

19-Jun-08 

UL Sample Number: 0806147-007 
Sample ID: 

Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OF-084 

6/11/2008 11:00 

N/A 
N/A 

newjoh 

I 

Analysis 7 . t jj 
Date/Time A n a | y s t g Parameter Method 

Test 

SssuL Units 
UL Report Analysis 

Limit 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

Hardness as CaCOS-EDTA SM-2340 C 

Total Suspended Solids SM-2540 D 

Comments for Sample ID 0806147-007 
"Wo comments 

0.003 

0.003 

0.021 

0.021 

8.0 

65 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/11/2008 
11:09:00 

6/19/2008 
11:50:00 

6/12/2008 y, 

CC 

CC 

CC 

CC 

JN 

LS 

LW 
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TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-6014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0806147 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: duplicate 
Matrix: Wastewater 

Comments for Order 

(REPORTDATE) 

19-Jun-08 

UL Sample Number: 0806147-008 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

OF-019 Dup 
6/11/2008 09:54 
N/A 
N/A 
newjoh 

Parameter Method 
Test 

Units 
UL Report Analysis . , , 

Limit Date/Time A n a | y s t 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

Field pH 

Hardness as CaC03-EDTA 

Total Suspended Solids 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

SM 4500 H/B 

SM-2340 C 

SM-2540 D 

Comments for Sample ID 0806147-008 
"Wo comments 

0.006 

0.013 

0.011 

0.027 

7.7 

118 

8.2 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

•£ 

0.001 

0.001 

0.005 

0.005 

0.1 

2 

1 

R^spec«&lJ 

y ^ / ^ P 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/17/2008 
15:18:00 

6/11/2008 
09:58:00 

6/19/2008 
11:50:00 

6/12/2008 
y 08:48:00 

fySubntittefl 

<^\4Cs 

cc 

cc 

cc 

cc 

JN 

LS 

AB 
t 

^ 

' 
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TELEPHONE: (757) 865-0880 
TOLL-FREE: (800)695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0806147 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: Field Blank 
Matrix: Wastewater 

Comments for Order: 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORTDATE) 
19-Jun-08 

0806147-009 
Field Blank 
6/11/2008 09:39 
N/A 
N/A 

newjoh 

Parameter Method 
Test 

Units 
UL Report 

Limit 
Analysis 
Date/Time Analyst 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Comments for Sample ID 0806147-009 

Wo comments 

Page 9 of 10 Virginia Drinking Water Lab# 00030 

VDEQ Lab #000003 

North Carolina Drinking Water Lab # 51706 

North Carolina Wastewater/Groundwater Lab # 543 

EPA LAB CODE VA00912 0806147-009 



UNIVERSAL LABORATORIES 

TELEPHONE: (757) 865-0880 
TOLL-FREE: (800) 695-2162 
FAX: (757) 865-8014 

20 Research Drive Hampton, Va 23666 

REPORT OF ANALYSIS 
OrderlD: 0 8 0 6 1 4 7 

TO: ERM Inc. (Richmond) 
1011 East Main Street, Suite 227 
Richmond Va. 23219 

ATTN: Thomas Numbers 

Project ID: Northrop Gruman 
Project # N/A 

Site: Equipment Blank 
Matrix: Wastewater 

Comments for Order: 

UL Sample Number: 
Sample ID: 
Grab Date/Time: 
Composite Start: 
Composite Stop: 

Collected By: 

(REPORTDATE) 
19-Jun-08 

0806147-010 
Equipment Blank 
6/11/2008 
N/A 
N/A 

newjoh 

Parameter Method 
Test 

Units 
UL Report Analysis 

Limit Date/Time Analyst 

Copper (dissolved) 

Copper (Total) 

Zinc (dissolved) 

Zinc (Total) 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

Comments for Sample ID 0806147-010 

'Wo comments 

mg/L 

mg/L 

mg/L 

mg/L 

0.001 

0.001 

0.005 

jQ.005 

Respednutt 

/oS ' I 

6/9/2008 
10:46:00 

6/9/2008 
10:46:00 

6/9/2008 
10:46:00 

6/9/2008 
10:46:00 

t Submit ted^ 

y/yi 

EF 

EF 

EF 

EF 

7 

- ^ 
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Appendix C 
Summary of Analytical Results and Calculations 



Northrop Grumman : Cumulat ive Results for Metal Translator Study 

Outfa l l No.: 003 

coppeyu isso ivea) 

:;ZZSSwiy)£ 
copper ( i otal) zinc.(L>issoivea)j* 

*>•«••;':;JuglL)-;--

«zinc (Igtalji Maraness 
' ;Jmg/L)^ feg/L)^;; 

2 i ' - M : 
•> i^^"DWcHaiyeiLimit 

Normal!Range 

\.-i^.^-' :-^:.: - ( u g / ^ r ^ M 

16 

37-5 

. Copper fD -g 

258-99.4 

§ ! « * - * 
153 

258-105 

D S & D ^ -

^pFF j " 

(S-U'.') 

6.0-9.0 

• : - - : . - . D a t e . S a m p l e ; T a k e n . ^ r " ^ ^ ^ ^ g ^ : ^ ^ ^ a ^ ^ - » ^ ' " - ^••AnaiysisiResultsr:-.- -mi A&^»^mA::: 'JSmmm>s0iAA'S. 
1 

2 

3 

4 
5 
6 
7 
8 
9 

10 

11 

14-Feb-08 42 •:43 0.977 261 2 6 4 : 0.989 8.3 121.0 3.4 
20-Feb-08 0.600 58 59 0.983 7.3 176.0 <1 
28-Feb-08 0.667 38 38 1.000 7.3 204.0 <1 

2/28/2008 Dup 1.000 36 39 0.923 • • -ma* 211.0 <1 
5-Mar-08 23 28 0.821 386 417 0.926 7.6 106.0 <1 
12-Mar-08 0.500 40 47 0.851 7.6 198.0 <1 
8-May-08 1.000 41 42 0.976 7.6 184.0 <1 

14-May-08 0.500 68 70 0.971 7.0 200.0 <1 

22-May-08 0.667 40 43 0.930 7.5 216.0 <1 
29-May-08 0.833 64 65 0.985 7.6 216.0 <1 

Dup 1.000 64 66 0.970 7.6 220.0 <1 

4-Jun-08 1.000 44 47 0.936 7.3 220.0 <1 

11-Jun-08 1 0.111 46 64 0.719 7.8 190.0 <1 

Average Translator Factor 0.74 
Translator Impacted Effluent Limit 21.497 

Value exceeded current discharge limit 
Values less than one (<1) were present as one (1) for worst case assumption/ calculation of Translator Factor 

0.94 

163.588 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 005 

- * v . • - : .*, . 

. . t '• 
Discharge Limit 

._........ Normal Range. 

copper (Dissolved)^ copper (Total) 

NL 

•2:inci(L)issoived) 
• • ( u g / l i ^ 

245-141 

zinc (yoia\jm 

1188 
29.3-107 

• •"'• )" ;Zihc-f^3 
p H : ^ : 

6.0-9.0 

Hardnesss W- IKS :•/• 
/ ; :„..(rn9/L)jg| 

r r : Date Sample-Taken • „M.J . . ^ : $ M S g £ 7 . -r . • ' • • • o i ^ E S i ^ ^ n a l y s i s - R e s U l t s * * ^ ^ ^ ? ^ 8 ^ ^ : ; ^ ^ ^ - - : : ' - ' i V 7 § £ . ^ r ^ ^ * i ^ § S ^ 
14-Feb-08 
20-Feb-08 
28-Feb-08 
5-Mar-08 

Dup 
12-Mar-08 
8-May-08 
14-May-08 

Dup 
22-May-08 
29-May-08 
4-Jun-08 
11-Jun-08 

2 
2 
1 
2 
2 
2 
3 
4 
3 
2 
2 
3 
4 

4 
4 
1 
3 
4 
3 
4 
5 
5 
3 
4 
4 
5 

0.500 
0.500 
1.000 
0.667 
0.500 
0.667 
0.750 
0.800 
0.600 
0.667 
0.500 
0.750 
0.800 

131 
120 
92 
98 
99 
132 

1101 
136 
142 
1230 
1015 
1039 
1414 

141 
137 
116 
120 
121 
149 

1221 
158 
172 
1269 
1049 
1043 
1471 

0.929 
0.876 
0.793 
0.817 
0.818 
0.886 
0.902 
0.861 
0.826 
0.969 
0.968 
0.996 
0.961 

8.0 
7.3 
7.0 
7.5 
7.5 
7.6 
7.4 
7.1 
7.1 
7.3 
7.3 
7.2 
7.5 

86.0 
77.0 
91.0 
90.0 
86.0 
92.0 
94.0 
118.0 
94.0 
124.0 
134.0 
94.0 
92.0 

<1 
<1 
<1 
<1 
<1 
<1 
1.3 
<1 
<1 
<1 
<1 
<1 
<1 

Average Translator Factor 
Translator Impacted Effluent Limit 

0.67 
0.000 

Values less than one (<1) were present as one (1) for worst case assumption/calculation of Translator Factor 
NL=No Limit 

0.89 
1331.244 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 019 

uopper;(Uissoivea): 

~~~(ug/fe)aBWS 
i Copper yota l )^ rz:inc:(Uissoiyea) 

• « ( u g y t ) i g a g 
wm 

i^(SlUl)^ 
sMaraness. 

3mm 
'AA.. '••• vbischarge-liimit; 
^ ' - ••••^?M*B:s-^- . ' - .A- i : -^ 

'ff Normal-Range 
30 

28.6-7.1 

,-Copper fD 

146-114 

zinc (I otal) 

288 
291-51.6 

v Z i n c f e ^ : 

6.0-9 .0 

aDate Sample Taken S£l;iiSWiBss*v- gAh'alysis^Results "m irAtMrn^'-^-AIEMiA mtsS 
14-Feb-08 0.500 390 444.1:,:: 0.878 8.4 72.0 4.4 
20-Feb-08 <1 0.333 31 44 0.705 7.5 105.0 7.1 
28-Feb-08 0.750 35 36 0.972 6.5 126.0 11.0 
5-Mar-08 0.429 64 77 0.831 7.4 40.0 1.4 
12-Mar-08 0.500 25 41 0.610 7.8 122.0 5.6 
8-May-08 0.500 42 57 0.737 7.7 122.0 5.7 
14-May-08 0.500 43 50 0.860 7.0 120.0 2.8 
22-May-08 1.000 0.625 7.5 147.0 4.2 
29-May-08 0.200 80 108 0.741 7.4 126.0 3.2 
4-Jun-08 16 0.313 24 77 0.312 7.3 105.0 31.0 
11-Jun-08 14 0.429 13 26 0.500 7.7 113.0 8.4 

Dup 13 0.462 11 27 0.407 7.7 118.0 8.2 

Average Translator Factor 
Translator Impacted Effluent Limit 

0.49 
60.867 

0.68 
422.610 

Values less than one (<1) were present as one (1) for worst case assumption/ calculation of Translator Factor 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 020 

Copper (Dissolved^ 

;. (ug/LjgjKr" 
,y:qppeirj('l:ptal) 

jj^fug/ltff^ 
•.-Zinc (Uissolved); •Zinc.|lntal)| Hardness 

ZJmV':A 
" Discharge Umit 

Normal Range: 
87 

133-23.5 

Copper fD '--

NL 

•^ZinSffP ^ ( S : U ^ 

6.0 - 9.0 

(mg/L) 

Date.Sample TakenS.;1 ' ArialysislResults; i ^ ^ ^ ^ ^ « y g » ^ ^ ^ ^ f e ? i r ^ ^ ^ - ^ ^ ^ j ^ ^ : i ^ ^ ^ • ^ - ^ - ^ ^ j : ^ <S ",: 

14-Feb-08 13 16 0.813 458 503 0.911 8.9 102.0 3.9 
20-Feb-08 11 0.818 140 152 0.921 8.1 408.0 5.2 
28-Feb-08 0.750 95 112 0.848 7.2 688.0 1.1 
5-Mar-08 13 0.692 145 176 0.824 7.9 93.0 2.0 
12-Mar-08 0.625 133 149 0.893 8.2 1100.0 2.7 
8-May-08 12 0.500 80 121 0.661 8.1 2234.0 32.0 
14-May-08 0.667 106 110 0.964 7.2 1901.0 2.7 
23-May-08 0.750 74 74 1.000 7.8 2278.0 7.1 

NL= No Limit 

Average Translator Factor 
Translator Impacted Effluent Limit 

0.70 
123.961 

0.88 
0.000 

Values less than one (<1) were present as one (1) for worst case assumption/ calculation of Translator Factor 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 023 

.it/opper (Uissolved)^ Copper (;l,otal) 

7'j}$kZ* 
Zincj(Uissolved) 

- • • ( B g m ) ^ - ' 
Zinc^lotal) -•-•- .pHs:- Hardness: 

Wmg/LyT (mg/L):; 

^ ' . . ^ g s c W l p ' D m / f 

iNoimal Range 
NL 

17.6-5 

^ P P e K f p , ^ 

225-50 
NL 

:4S 

Zinc fo 

6.0-9.0 

^^Datt iS'ampile;TakeiF :.i:.:-,tf^l^a'^^a .:Analysis::Res.ultsfr::i!i:a> s&gttnaMmSfrmR. "\::ASmA &m£;*&M 
14-Feb-08 8 0.889 604 658 0.918 8.0 50.0 2.3 
20-Feb-08 1.000 85 89 0.955 7.2 111.0 1.6 
28-Feb-08 0.667 58 66 0.879 7.2 67.0 1.4 
5-Mar-08 0.500 310 355 0.873 7.3 37.0 2.6 
12-Mar-08 1.000 73 94 0.777 8.1 184.0 3.7 

NL= No Limit 

Average Translator Factor 
Translator Impacted Effluent Limit 

0.81 
0.000 

0.88 
0.000 

Values less than one (<1) were present as one (1) for worst case assumption/ calculation of Translator Factor 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 026 

Copper^yissolved)* Copper (J otal) zinc (Dissolved) Zinc ( I otal) 
^ . ( u g / L ) ^ , : 

gHardnessis 

•.•s-wr'S? 

^ ^ ;-;:;i;{PJsc/7arge*/]/m/(; 

' " ' " NdifnapFiange' 
24 

31.7-5 

^ C o p p e j ^ p ^ ,.•-/; t ^» i . l 

NL 
381-113 

vZinc .fo::; 

6.0-9.0 

* » • . . . . 

fla*(mg 

DatefSaimple Taken Analysis ResUlts-^^.s.,:- ^SSl l f t lK i ^i^-aySK*;' 
14-Feb-08 10 0.100 63 146 0.432 8.3 110.0 83.0 
20-Feb-08 1.000 140 149 0.940 7.8 137.0 4.7 
28-Feb-08 <1 1.000 10 11 0.909 7.4 295.0 4.4 
5-Mar-08 56 0.161 62 370 0.168 7.3 104.0 194.0 
12-Mar-08 <1 0.333 17 27 0.630 8.1 270.0 3.4 

Dup 0.667 17 24 0.708 8.0 246.0 2.9 
8-May-08 0.750 28 41 0.683 8.0 293.0 3.5 

Dup 1.000 40 41 0.976 7.9 293.0 3.7 
14-May-08 21 0.143 52 97 0.536 7.3 218.0 2.9 
22-May-08 0.500 0.429 7.8 214.0 2.2 
29-May-08 0.333 25 37 0.676 7.3 168.0 2.0 
4-Jun-08 0.667 11 12 0.917 7.6 168.0 1.8 
11-Jun-08 0.750 15 16 0.938 8.0 183.0 1.8 

NL= No Limit 

Average Translator Factor 
Translator Impacted Effluent Limit 

0.57 
42.142 

Values less than one (<1) were present as one (1) for worst case assumption/ calculation of Translator Factor 

0.69 
0.000 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 030 

. •»v-^^D'sc/ iarge Limit 

' ^ ^ ^ ^ ^ S N m n a i - R a h g e 

Copper (Uissolved) copper (I otal) 

a^fC-uf l / j r^ 
19 

78.2-22.5 

Copper fD ' 
Zmc (Dissolved):; .ZmcJlotalL 

NL 

î V-..-:1. 

vT^Z inc . fp^ 
•^*:ppH-------

^ • ^ M M S i 
6.0-9.0 

Hardness 
If^mg/L)^ ^S^^dmf9 

îl3[alSJSample-»Takei«Nte-i-. ........yTmmSi^- '- ' . w.,>^-WAnalysisiResults2„^r/«sy • ' • .Ay7LAmy, .y^ i y s ^^ ' ^m -T-^TJ^A. -: •* ' s i * 5 ^ » * « | 
14-Feb-08 
20-Feb-08 

20-Feb-08 (Dup) 
28-Feb-08 
5-Mar-08 
12-Mar-08 
8-May-08 
14-May-08 
22-May-08 

Dup 
29-May-08 
4-Jun-08 
11-Jun-08 

34 
5 
4 
2 
8 
5 
9 
16 
6 
6 
25 
8 
9 

42 .•:•:,• 
8 
6 
4 
19 
9 
15 

: 27 
9 
8 

• .39 
9 
12 

0.810 
0.625 
0.667 
0.500 
0.421 
0.556 
0.600 
0.593 
0.667 
0.750 
0.641 
0.889 
0.750 

293 
225 
230 
105 
135 
160 
335 
232 
155 
157 
343 
175 
190 

310 
247 
231 
234 
174 
183 
390 
254 
169 
168 
387 
183 
214 

0.945 
• 0.911 

0.996 
0.449 
0.776 
0.874 
0.859 
0.913 
0.917 
0.935 
0.886 
0.956 
0.888 

8.2 
7.6 

Not Provided: 
7.1 
7.5 
8.0 
7.7 
7.0 
7.4 
7.3 
7.3 
7.4 
7.8 

78.0 
69.0 
71.0 
89.0 
64.0 
80.0 
86.0 
108.0 
126.0 
109.0 
128.0 
107.0 
109.0 

<i 
< i 
<i 
<i 
2.7 
3.1 
4.9 
<1 
1.5 
1.6 
<1 
<1 
1.3 

NL= No Limit 

Average Translator Factor 
Translator Impacted Effluent Limit 

0.65 
29.172 

0.87 
0.000 

Values less than one (<1) were present as one (1) for worst case assumption/ calculation of Translator Factor 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 037 

-Copper. (Dissolved) 

*'-.;;.. jug/Liaf^ 
Copper:(lotal) Zinc (Dissolved):, 

-AjmM ••(s.u.) ^ 1 1 «?;•:.• ^ 7 7 7 : • 

••\V0?/' Discharge Limit 

>a i t§v^ v Normal Rangm 
21 

32.1-5 

i ^^r i -^ . 
Copper fg5'^ 

375-50 
207 

379-50 
6.0-9.0 

SHardnesP 

:-fe.£:id .•;:-:>?i5 '•'••-feg-^/'.Jf'At::. 
14-Feb-08 1.000 133 136 0.978 8.1 643.0 <1 
20-Feb-08 1.000 97 100 0.970 7.6 416.0 1.0 
28-Feb-08 1.000 130 141 0.922 7.4 438.0 <1 
5-Mar-08 0.429 121 166 0.729 7.7 320.0 
12-Mar-08 0.667 60 74 0.811 8.0 284.0 <1 

Average Translator Factor 
Translator Impacted Effluent Limit 

0.82 
25.640 

0.88 
234.712 

Values less than one (<1) were present as one (1) for worst case assumption/calculation of Translator Factor 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 084 

Copper (Dissolved) 

'- :.7:SM&Z^B 
Copper ( l otal)s rZmc (Dissolved)' •Zmc-d.otalj.f 

-I^g/L)- ' ^ s ; ; y ; ) 
Hardnesss 

=K(mg/L) ' 

i ^ ^ ^ S * ; ' 

IA DischajrgejLimit 

NdrmalJRahge? 
19.000 

.•Copperfo.^ 

NL 

f f?Z ihc ; f D *# 

6.0-9.0 

-;::;iyS^fe| 
, (mg/L)^ 

^ ^ D a t e SampleMTaken isHSWEii:. AnalysirResults , . . ^ ^ • x w ' - ^ ' Z -

14-Feb-08 1.000 22 40 0.550 8.2 204.0 3.2 
14-Feb-08(Dup) 1.000 28 61 0.459 Not Provided 190.0 Not Provided 

20-Feb-08 0.500 32 55 0.582 8.1 170.0 3.3 
28-Feb-08 .72 0.720 15 0.467 7.9 244.0 2.0 
5-Mar-08 28 0.179 41 197 0.208 8.0 146.0 12.0 
12-Mar-08 1.000 16 28 0.571 8.0 222.0 3.2 
8-May-08 1.000 26 35 0.743 8.1 239.0 2.2 
14-May-08 0.333 33 53 0.623 7.7 186.0 1.5 
22-May-08 0.800 20 0.300 7.7 105.0 1.2 
29-May-08 0.500 37 47 0.787 7.5 94.0 1.0 
4-Jun-08 0.667 23 25 0.920 7.6 33.0 <1 

Dup 0.667 24 25 0.960 7.6 34.0 <1 
11-Jun-08 1.000 21 21 1.000 8.0 65.0 <1 

Average Translator Factor 
Translator Impacted Effluent Limit 

0.72 
26.374 

0.63 
0.000 

Values less than one (<1) were present as one (1) for worst case assumption/ calculation of Translator Factor 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: Field Blank 

3"" Discharge Limit 
tgN&rmal Range, 

Copper (Dissolved). 
•: :.:T*(ugyL) - •*.?&• 

Copper,-(Total) Zinc (DissOlvedk 
" * ' v / •...„••:•-••'":-'*# 
- ' • - " ' :-^m 

Zinc (Total) 
•:; ^msm7'>{ 

IJardnes^ 

Date Sample Taken W:-'-•:•:•'• -. %AnalysisiResults mmmm-... 14-Feb-08 <1 <1 <5 <5 'NbtiRrovided1 :Not̂ Provided! ENot Providecll 
20-Feb-08 <1 <1 -<5 <5 Not Provided Not-Provided •Not Provided 
28-Feb-08 <1 <1 <5 <5 Not Provided Not Provided Not Provided: 
5-Mar-08 <1 <1 <5 <5 "Not̂ Provided NotiProvidedj JNotiRrbvided 
12-Mar <1 <1 <5 7.000 Not'Rrovided: jfloMProyided: ;jNdt Provided; 

8-May-08 <1 <1 <5 <5 Not Rrovided: Not Provided Not Provided 
14-May-08 <1 <1 <5 <5 Not Provided Not-Provided "Not Provided 
22-May-08 <1 <1 <5 <5 NotProvided:: Not Provided ::Not Provided 
29-May-08 <1 <1 <5 <5 ::Nbt|irbyidfed;: NdtiRrbvided: SNot Prbyidgd^ 
.4-Jun-08 <1 2.000 8.000 8.000 Not'Pifbvided iNbt Provided' "Nbt^Providea1 

11-Jun-08 <1 <1 <5 <5 Not Provided Nbt Provided NothRrovided 



Appendix D 
Normality Calculation 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 003 

•i;Pischaiye Litnit 

•k: Normal Range 

: oopperj(Ui«plvea)j 
': •., fSigitfg.- j 

^ Date Sample Taken ^ - j -. 
14-Feb-08 
20-Fel>-08 
28-Feb-08 

2/28/2008 Oup 
5-Mar-08 
12-Mar-08 
B-Mav-08 
14-Mav-08 
22-Mav-08 
29-Mav-08 

_ D i i E _ 
4-Jun-08 
11-Jun-08 1 

uopper(lolal) 
| ; • • {ug / ioV : 

16 
37-5 

:ag.'.:.iAhalysi5-Re3ults»'.,:a-f. 

Copper fD 

0.977 

0.500 

0,667 

0.111 

ilinc (Uissolved) 

258-99.4 

i inc^ iota i ) 

fTodiL)^-
153 

258-105 

Zincfp. •; JUtS.U.) 
^Hardness 
i " ( r S l ) 

yltilj-
Sftms'l) 

2r.1 

46 

^ g ^ a ^ » I . - . ^ : « . - : ^ . : ••'•ttCtf - : : ^ » g g 
0.989 

0.923 
0.926 
0.851 
0.976 

0.970 
0.936 

8.3 121.0 

184.0 

220.0 

3.4 

Average Translator Facto'r 0.74 
Translator Impacted Effluent Umit 21.497 

!:: Value exceeded current discharge limit 
Values less than one (<1) were present as one (1) for worst case assumption/ calculation of Translator Factor 

0.94 
163.588 

Copper-
dissolved Log-Data: 

outlier test 
statistic 

cntical value 
(n=11.95% 
confidence) 

duplicate 
samples 
removed 

mean 
stdev 

Copper-total 

mean 
stdev 

Zinc-dissolved 

mean 
stdev 

0.000 
0.000 
0.000 
0.000 
0.693 
0.693 
0.693 
1.099 
1.609 
3.135 
3.738 

1.060 
1.2915 

0.000 
0.693 
0.693 
0.693 
1.099 
1.099 
1.609 
1.792 
2.197 
3.332 
J •/'• i 

1.543 
0.9513 

3.638 
3.689 
3.689 
3.714 
3.784 
3.829 
4.060 
4.159 
4.220 

5.050 

4.209 
0.5769 

0.8208 2.234 

2.1145 
2.3323 

2.176 
2.234 

not outlier 
possible outlier 

1.6981 
2.6519 
3.0274 

2.110 
2.176 
2.234 

not outlier 
possible oudier 
possible outlier 

Shapiro-Wilk test for normality 

log data 
0.000 
0.000 
0.000 
0.000 
0.693 
0.693 
0.693 
1.099 
1.609 
3.135 
3.738 

1.060 
1.2915 

10 
0.850 

ranked difference coefficients b, 

3.738 
3.135 
1.609 
1.099 
0.693 
0 693 
0.693 
0000 
0.000 
0.000 
0000 

mean 
stdev 
n-1 
critical w (95%) 

3 738 
3.135 
1.609 
1.099 
0.000 
0.000 
0.000 

-1.099 
-1.609 
-3.135 
-3.738 

0.5601 
0.3315 
0.2260 
0.1429 
0.0695 
0.0000 

Sb 

2.0935 
1.0394 
0.3637 
0.1570 
0.0000 
0.0000 

w statistic 0.8003345 
NON-LOGNORMAL 

0.000 
0.693 
0.693 
0.693 
1.099 
1 099 
1.609 
1.792 
2.197 
3.332 

3.332 
2.197 
1.792 
1.609 
1.099 
1.099 
0.693 
0.693 
0.693 
0.000 

3.332 
1.504 
1.099 
0.916 
0.000 
0.000 

-0.916 
-1.099 
-1.504 
-3.332 

1 321 mean 
0.9512608 stdev 

9 n-1 
0.842 cntical vv (95%) 

0.5739 1.9123522 
0.3291 0.4949919 
0.2141 0.2352129 
0.1224 0.112154 
0.0399 0 

Ib 2.7547109 

w statistic 0.9317734 
LOGNORMAL 

3.638 
3.689 
3.689 
3.714 
3.784 
3.829 
4.060 
4.159 
4.220 

4.220 
4.159 
4.060 
3.829 
3.784 
3.714 
3.689 
3.689 
3.638 

0.582 
0470 
0.372 
0.115 
0.000 

-0.115 
-0.372 
-0.470 
-0.582 

3.865 mean 
0.2221417 stdev 

8 n-1 
0.829 critical w (95%) 

0.5888 0.3426354 
0.3244 0.1524692 
0.1976 0.073421 
0.0947 0.0108971 

0 0 

Zb 0.5794226 

LOGNORMAL 
w statistic 0.8504343 

Zinc-total 

mean 
stdev 

3.638 
3.738 
3.761 
3.850 
3.850 
4.078 
4.159 
4.174 
4.248 

c.'.::;! 

4.282 
0.5572 

1.1570 < 

1.3663 < 
2.6360 > 
3.1422 > 

2.234 

2.110 
2.176 
2.234 

not outlier 

not outlier 
possible outlier 
possible outlier 

»>» 

3.638 4.248 0.611 0.5888 0.3597033 
3.738 4.174 0.437 0.3244 0.1416712 
3.761 4.159 0.398 0.1976 0.0785822 
3.850 4.078 0.227 0.0947 0.0215338 
3.850 3.850 0.000 0 0 
4.078 3.850 -0.227 
4.159 3.761 -0.398 
4.174 3.738 -0.437 
4.248 3.638 -0.611 

3.944 mean i b 0.6014904 
0.2228499 stdev 

8 n-1 
0.829 cntical w(95%) wslatistic 0.9106313 

LOGNORMAL 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 005 

(topper (Uissolved) Copper (Total) :^inc (Uissorved) ^ n c ( i o t a i ) ^ 
{S.u.yx 

.Haroness: myvw 
%{rna lL ) . ^'•'•.Discharge Limit 

NotmalRange 245-141 
1188 

29.3-107 

••Mr- . m 

Date:Sample-.Takeh % ^-Analysis Resulls .¥? i - * 
:.^m,-- i ! .k : : \ J ,3 ; . • : ' • " : • & -

0.500 131 86.0 
20-Feb-08 
28-Feb-08 
5-Mar-08 2.000 0.667 

Dup 0.500 
0.886 

8-Mav-08 0.902 
14-Mav-08 

Dup 3.000 0.600 
22-Mav-08 
29-Mav-08 0.500 
4-Jun-08 0.996 

Average Translator Factor 
Translator Impacted Effluent Limit 

0.67 
0.000 

0.89 
1331.244 

Values less than one (<1) were present as one (1) for worst case assumption/ calculation of Translator Factor 
NL=No Limit 

Outlier test Shapiro-Wilk test for Lognormality 

Cu(dissolved) 

In(data) 
duplicates removed 

ranked 

•i.:a~r.^i:-:i.7 

0.693147181 
0.693147181 
0.693147181 
0.693147181 
0.693147181 
0.693147181 
1.098612289 
1.098612289 
1.386294361 

1.386294361 

2.4017 

0.7338 

1.2477 
N staustic 

2.234 possible outlier 

2.176 not outlier 

2.234 not outlier 
critical w (from table) 

ranked 

0.693147181 
0.693147181 
0.693147181 
0.693147181 
0.693147181 
0.693147181 
1.098612289 
1.098612289 
1.386294361 
1.386294361 

0.912869638 

reverse ranke difference 
1.38629436 
1.38629436 
1.09861229 
1.09861229 
0.69314718 
0.69314718 
0.69314718 
0.69314718 
0.69314718 
0.69314718 

mean 
0.299431007 stdev 

9 n-1 

0.6931472 
0.6931472 
0.4054651 
0.4054651 

0 
0 

-0.4054651 
-0.4054651 
-0.6931472 
-0.6931472 

coefficient 
0.5739 
0.3291 
0.2141 
0.1224 
0.0399 

i b 
W (table) 

Wstat 

b, 
0.3977972 
0.2281147 
0.0868101 
0.0496289 

0 

0.7623509 
0.842 

0.7202343 
NON-LOGNORMAL 

Cu(total) • M i s S W - S ? 
1.098612289 
1.098612289 
1.098612289 
1.386294361 
1.386294361 
1.386294361 
1.386294361 
1.386294361 
1.609437912 
1.609437912 

2.8365 
1.2838 

0.7775 
w statistic 

2.234 possible outlier 
2.176 not outlier 

2 234 not outlier 
critical w (from table) 

1.098612289 
1.098612289 
1.098612289 
1.386294361 
1.386294361 
1.386294361 
1.386294361 
1.386294361 
1.609437912 
1.609437912 

1.60943791 
1.60943791 
1.38629436 
1.38629436 
1.38629436 
1.38629436 
1.38629436 
1.09861229 
1.09861229 
1.09861229 

0.5108256 
0.5108256 
0.2876821 

0 
0 
0 
0 

-0.2876821 
-0.5108256 
-0.5108256 

1.34461845 mean 
0.191630489 stdev 

9 n-1 

0.5739 0.2931628 
0.3291 0.1681127 
0.2141 0 0615927 
0.1224 0 
0.0399 0 

I b 0.5228683 
W (table) 0.8420 

W Stat 0.82720 
NON-LOGNORMAL 

Zn(dlssolved 4.521788577 
4.584967479 
4.787491743 
4.875197323 
4.882801923 
4.912654886 
6 922643891 
6.946013991 
7.003974137 
7.114769448 

7.254177846 

1.0625 

1.2077 
wslatistic 

2.234 not outlier 

2.234 not outlier 
critical w (from table) 

4.521788577 
4 584967479 
4.787491743 
4 875197323 
4.882801923 
4.912654886 
6.922643891 
6.946013991 
7.003974137 
7.114769448 
7.254177846 

5.928469267 

7.25417785 
7.11476945 
7.00397414 
6.94601399 
6.92264389 
4.91265489 
4.88280192 
4 87519732 
4.78749174 
4.58496748 
4.52178858 

mean 
1.187284958 stdev 

10 n-1 

2.7323893 
2.529802 

2.2164824 
2.0708167 

2.039842 
0 

-2.039842 
-2.0708167 
-2.2164824 

-2.529802 
-2.7323893 

0.5601 
0.3315 
0.2260 
0.1429 
0.0695 
0.0000 

I b 
W (table) 

Wstat 

1.5304112 
0.8386294 

0.500925 
0.2959197 

0.141769 
0 

3.3076543 
0.8500 

.0.7761 
NON-LOGNORMAL 

Zn(total) 4.753590191 
4.787491743 
4.919980926 

4.94875989 
5.003946306 
5.062595033 
6.949856455 
6.955592608 
7.107425474 
7.145984468 

7.293697721 
w 

1.0043 

1.2158 
statistic 

2 234 not outlier 

2.234 not outlier 
critical w (from table) 

4.753590191 
4.787491743 
4.919980926 

4.94875989 
5.003946306 
5.062595033 
6.949856455 
6.955592608 
7.107425474 
7.145984468 
7.293697721 

7.29369772 
7.14598447 
7.10742547 
6.95559261 
6.94985646 
5.06259503 
5.00394631 
4.94875989 
4.91998093 
4.78749174 
4.75359019 

2.5401075 
2.3584927 
2.1874445 
2.0068327 
1.9459101 

0 
-1.9459101 
-2.0068327 
-2.1874445 
-2.3584927 
-2.5401075 

6.017533062 mean 
1.137160698 stdev 

10 n-1 

0.5601 1.4227142 
0.3315 0.7818403 
0.2260 0.4943625 
0.1429 0.2867764 
0.0695 0.1352408 
0.0000 0 

Ib 3.1209342 
W (table) 0.85 

Wstat 0.7532264 
NON-LOGNORMAL 



Northrop G r u m m a n : Cumulat ive Resul ts fo r Metal Translator Study 
Outfal l No.: 019 

^c;opper(Lflssoived) ,L;opper( lotal) 

-'#l(uflrt.) '.ft 
Zinc (Dissolved) I gA i c (Tolal) 

•(uoft.)il|i;;.(ugfl.) 
Hardness gres— 

|mg>L) 
W-̂ AArm, 
i 7 • •• '•• &-^ 

•;'*• ••: Uxharge Limit 
Normal Raritje 

30 
28.6-7.1 

Copperifn.. •• 

146-114 
288 

291-51.6 

•;.; :;:ZifK:fD 

.Hv-PH •:'••• 
: (S.U.)' 

' » • Date-Sample Taken;' . • m m . - i;m;::,& Arialy'sis Results - t i agw. ' iwa j^ i :.'*a-rlSSirf,i-' 
14-Feb-08 0.500 390 0.878 
20-Feb-08 31 0.705 105.0 
28-Feb-08 0.750 36 0.972 6.5 126.0 11.0 
5-Mar-08 0.429 0.831 7.4 40.0 
12-Mar-08 0.500 25 0.610 7.8 122.0 
8-May-08 0.500 42 57 0.737 
14-Mav-08 43 50 120.0 2.8 
22-Mav-08 1.000 147.0 
29-Mav-08 0 200 108 0.741 7.4 126.0 
4-Jun-08 0.313 24 0.312 7.3 31.0 
H^Jun-OS 13 26 0.500 113.0 8.4 

Dup 13 0.462 0.407 7.7 118.0 8.2 

Average Translator Factor 
Translator Impacted Effluent Limit 

0.49 
60.867 

0.68 
422.610 

Values less than one (<1) were present as one (1) for worst case assumption/ calculation of Translator Factor 

^ Copper -% 
5(Dissolved)l 

outlier test 

0 
0 
0 
0 
0 
0 

0.693147181 
1.098612289 
1.098612289 
1.609437912 
1.791759469 

0.801179362 

1.708644093 

2.234 not outlier 

2.234 not outlier 

0 
0 
0 
0 
0 
0 

0.693147181 
1.098612289 
1.098612289 
1.609437912 
1.791759469 

critical W 

lognormal test 

1.79175947 1.7917595 0.5601 1.0035645 
1.60943791 1.6094379 0.3315 0.5335287 
1.09861229 1.0986123 0.2260 0.2482864 
1.09861229 1.0986123 0.1429 0.1569917 
0.69314718 0.6931472 0.0695 0.0481737 

0 0 0.0000 0 
0 -0.6931472 
0 -1.0986123 
0 -1.0986123 
0 -1.6094379 
0 -1.7917595 

I b 1.9905449 
0.850 Wstat 0.7774 

NON-LOGNORMAL 

i (TotalllS 

Zinc!?: : 
(Dissolved) 

0 1.588326678 2.234 not outlier 

0.693147181 
0.693147181 
0.693147181 
1.098612289 
1.386294361 
1.386294361 
1.609437912 
1.945910149 

2.63905733 
2.772588722 1.6589399 2.234 not outlier 

1.609437912 1.81784638 2.234 not outlier 
2.564949357 

3.17805383 
3.218875825 
3.433987204 
3.555348061 
3.737669618 
3.761200116 
4.158883083 
4.382026635 
5.966146739 2.166924788 2.234 not outlier 

0 2.77258872 2.7725887 
0.693147181 2.63905733 1.9459101 
0.693147181 1.94591015 1.252763 
0.693147181 1.60943791 0.9162907 
1.098612289 1.38C29436 0.2876821 
1.386294361 1.38629436 0 
1.386294361 1.09861229-0.2876821 
1.609437912 0.69314718 -0.9162907 
1.945910149 0.69314718 -1.252763 
2.63905733 0.69314718 -1.9459101 

2.772588722 0 -2.7725887 

critical W 0.850 
LOGNORMAL 

1.609437912 5.96614674 4.3567088 
2.564949357 4.38202663 1.8170773 

3.17805383 4.15888308 0.9808293 
3.218875825 3.76120012 0.5423243 
3.433987204 3.73766962 0.3036824 
3.555348061 3.55534806 0 
3.737669618 3.4339872 -0.3036824 
3.761200116 3.21887582 -0.5423243 
4.158883083 3.17805383 -0.9808293 
4.382026635 2.56494936 -1.8170773 
5.966146739 1.60943791 -4.3567088 

critical W 0.850 
LOGNORMAL 

0.5601 1.5529269 
0.3315 0.6450692 
0.2260 0 2831244 
0.1429 0.1309379 
0.0695 0.0199939 
0.0000 0 

I b 2.6320524 
W Stat 0.9503 

0.5601 2.4401926 
0.3315 0.6023611 
0.2260 0.2216674 
0.1429 0.0774981 
0.0695 0.0211059 

0.0000 0 

l b 3.3628252 
Wstat 0.9460 

I. Zinc (Total) I 2.079441542 1.940977033 2.234 not outlier 

3.258096538 
3.583518938 
3.713572067 
3.784189634 
3.912023005 
4.043051268 
4.343805422 
4.343805422 
4.682131227 
6.095824562 2.149188203 2.234 not outlier 

2.079441542 6.09582456 4.016383 
3.258096538 4.68213123 1.4240347 
3.583518938 4.34380542 0.7602865 
3.713572067 4.34380542 0.6302334 
3.784189634 4.04305127 0.2588616 

3.912023005 3.91202301 0 
4.043051268 3.78418963 -0.2588616 
4.343805422 3.71357207 -0.6302334 
4.343805422 3.58351894 -0.7602865 
4.682131227 3.25809654 -1.4240347 
6.095824562 2.07944154 -4.016383 

critical W 0.850 
LOGNORMAL 

0.5601 2.2495761 
0.3315 0.4720675 
0.2260 0.1718247 
0.1429 0.0900603 
0.0695 0.0179909 

0.0000 0 

I b 3.0015196 
Wstat 0.9343 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 020 

^(Dissolved) :»Zinc;(Dissolved) "Tinc^poTaF)7 

-•••WW? 
Hardness^ 

• • i r ng i$& 
pass-"" . . ;c - " ' 

' • '^•^^^^DischargeXimpl 

aagfey•• ':•.' NormalRange 
87 

133-23.5 

'-Goppefttfr 

NL 

^viZjnc^D**** :U: 
.̂ ^̂ : 6.0-9.0 

: '(mg/L) : 

Date Sample Jaken ,:,.,Analysis,Results#y ; : , ^ ; : ' ; . : „ . . -.-M-'-SlljpHR-!. .• 
•.StSt&s.'j.U'^.'.tS 

14-Feb-08 13 16 0.813 458 503 0.911 8.9 102.0 3.9 
20-Feb-08 11 0.818 140 152 0.921 8.1 408.0 5.2 
28-Feb-08 0.750 95 112 0.848 7.2 688.0 1.1 
5-Mar-08 13 0.692 145 176 0.824 7.9 93.0 2.0 
12-Mar-08 0.625 133 149 0.893 8.2 1100.0 2.7 
8-May-08 12 0.500 80 121 0.661 8.1 2234.0 32.0 
14-May-08 0.667 106 110 0.964 7.2 1901.0 2.7 
23-May-08 0.750 74 74 1.000 7.8 2278.0 7.1 

NL= No Limit 
NOT 

Average Translator Factor 
Translator Impacted Effluent Limit 

0.70 
123.961 

0.88 
0.000 

Values less than one (<1) were present as one (1) for worst case assumption/ calculation of Translator Factor 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 023 

Copper^(Dissolved)? 3r-(|-otal) Zincs(L)issolved) 

'..•-^rsmsr-; 
Zinc (I otal) 

^ u g / L ) 
Hardness 

^•(nig/L)-^, 

• T 5 T " 
k(mgfliK 

Discharge Limit' 

Nonnal Range' 
NL 

17.6-5 

ysjiC.opper-;f|i'i; '̂. 

225-50 
NL 

. • • . ^ ^ ^ ^ ^ : : -

.Zinc.fD.j.** 

6.0-9.0 

-, -Date Sample Taken ••.••^•rn'mm'!" Analysis Results •5*^i;^v^:... i , : -*^ 
14-Feb-08 0.889 604 658 0.918 8.0 50.0 2.3 
20-Feb-08 1.000 85 89 0.955 7.2 111.0 1.6 
28-Feb-08 0.667 58 66 0.879 7.2 67.0 1.4 
5-Mar-08 0.500 310 355 0.873 7.3 37.0 2.6 
12-Mar-08 1.000 73 94 0.777 8.1 184.0 3.7 

NL= No Limit 
NOT 

Average Translator Factor 
Translator Impacted Effluent Limit 

0.81 
0.000 

0.88 
0.000 

Values less than one (<1) were present as one (1) for worst case assumption/calculation of Translator Factor 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 026 

Copper (UlssolveOJ Î Copper.(I otal) 

; ^ ( u g / L g | l i | | - ' -.(^Ll'^r 
Zinc (Dissolved) Znc (Tolal) 

•(ugjlfr: mm :Hardnes^ 
::--(ITW1 SH9/L);-m 

^ ^ . ^ ' Disetiaige. Umit 
•••j ̂ M j : Normal Range 

24 
31.7-5 

. ' : > • ' ; • • $ • ' • & • * . 

•: Copper fyil; 

NL 
381-113 

i|Zincf0:^:i 

A DateSample Taken .» ^: Analysis Results^ 
14-Feb-08 1.00000 146 0.432 

1.000 140 149 0.940 
1.000 0.909 295.0 
0.161 7.3 104.0 194.0 
0.333 270.0 3.4 

Dup 0.667 8.0 246.0 2.9 
8-May08 0.750 8.0 293.0 3.5 

Dup 1.000 40 
14-May{>8 52 
22-May-08 
29-Ma^08 25 168.0 
4-Jun-08 
11-Jun-08 

NL= No Limit 

Average Translator Factor 
Translator Impacted Effluent Limit 

0.57 
42.142 / 

0.69 
0.000 

Values less than one (<1) were present as one (1) for worst case assumption/ calculation of Translator Factor 

:;: :Copp^r 
(Dissolved) 

outlier test 

0 1.20751649 2.234 not outlier 
0 
0 

0.693147181 
0.693147181 
0.693147181 
1.098612289 
1.098612289 ;: 

1.098612289 
1.098612289 
2.197224577 2.158259778 2.234 not outlier 

jSCopper 
rKJ (To'tal): 0 1.554497657 2 2 3 4 not outlier 

1.098612289 
1.098612289 
1.098612289 
1.386294361 
1.386294361 
1.386294361 
1.791759469 
2.302585093 
3.044522438 
4.025351691 2.142350957 2.234 not outlier 

(r(Dissolved) 

I 

1.098612289 1.938500075 2.234 not outlier 
2.302585093 
2.397895273 
2.708050201 
2.833213344 
3.218875825 

3.33220451 
3.951243719 
4.127134385 
4.143134726 
4.941642423 1.629082327 2.234 not outlier 

. Zinc (Total)] 1.945910149 1.374020636 2.234 not outlier 
2.397895273 

2.48490665 
2.772588722 
3.295836866 
3.610917913 
3.713572067 
4.574710979 . . 
4.983606622 
5.003946306 
5.913503006 1.7343097 2.234 not ouBier 

Shapiro Wilk Lognormality Test 

0 2.1972246 2.197224577 0.5601 1.23066549 
0 1.0986123 1.098612289 0.3315 0.36418997 
0 1.0986123 1.098612289 0.2260 0.24828638 

0.69314718 1.0986123 0.405465108 0.1429 0.05794096 
0.69314718 1.0986123 0.405465108 0.0695 0.02817983 
0.69314718 0.6931472 0 0.0000 0 
1.09861229 0.6931472 -0.40546511 
1.09861229 0.6931472 -0.40546511 
1.09861229 0 -1.09861229 
1.09861229 0 -1.09861229 
2.19722458 0 -2.19722458 

I b 1.92926263 
critical W 0.850 Wstat 0.8734 

LOGNORMAL 

0 4.0253517 4.025351691 0.5601 2.25459948 
1.09861229 3.0445224 1.945910149 0.3315 0.64506921 
1.09861229 2.3025851 1.203972804 02260 0.27209785 
1.09861229 1.7917595 0.693147181 0.1429 0.09905073 
1.38629436 1.3862944 0 0.0695 0 
1.38629436 1.3862944 0 0.0000 0 
1.38629436 1.3862944 0 
1.79175947 1.0986123 -0.69314718 
2.30258509 1.0986123 -1.2039728 
3.04452244 1.0986123 -1.94591015 
4.02535169 0 ^1.02535169 

I b 3.27081728 
cntical W 0.850 Wstat 0.9023 

LOGNORMAL 

1.09861229 4.9416424 3.843030134 0.5601 2.15248118 
2.30258509 4.1431347 1.840549633 0.3315 0.6101422 
2.39789527 4.1271344 1.729239112 02260 0.39080804 

2.7080502 3.9512437 1.243193517 0.1429 0.17765235 
2.83321334 3.3322045 0.498991166 0.0695 0.03467989 
3.21887582 3.2188758 0 0.0000 0 
3.33220451 2.8332133 -0.49899117 
3.95124372 2.7080502 -1.24319352 
4.12713439 2.3978953 -1.72923911 
4.14313473 2.3025851 -1.84054963 
4.94164242 1.0986123 -3.84303013 

I b 3.36576366 
critical W 0.850 Wstat 0.9763 

LOGNORMAL 

1.94591015 5.913503 3.967592857 0.5601 2.22224876 
2.39789527 5.0039463 2.606051033 0.3315 0.86390592 
2.48490665 4.9836066 2.498699972 0.2260 0.56470619 
2.77258872 4.5747111.802122256 0.1429 0.25752327 
329583687 3.7135721 0.417735201 0.0695 0.0290326 
3.61091791 3.6109179 0 . 0.0000 0 
3.71357207 3.2958369 -0.4177352 
4.57471098 2.7725887 -1.80212226 
4.98360662 2.4849066 -2.49869997 
5.00394631 2.3978953 -2.60605103 
5.91350301 1.9459101 -3.96759286 

I b 3.93741674 
critical W 0.850 Wstat . 0.9515 

LOGNORMAL 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 030 

' * £ * ^ Dischatije Limit 
^ v ^ : NormalRange 

copper (Dissolved).: Copper (lotalU 

/J(ug/L> f 
19 

78.2-22.5 

JlCopperfo.:-. 
4ne (Dissolved) 

•.•f.Wfl;-. 
Zinc (Tofal), 
•; ,(ug/L) ' | i 

NL 
l i i iQ^ fD • 

- • * # : • • . 

6.0 - 9.0 

Hardness. 
v f r n g i ) :-

a W W 
J , Img/Lf-iis. 

Date Sample Taken . 1 * Hi'-- • • • • • : ^••.Analysis Results . m -S":. " i W i e ; - : . r :fMS- .,..:.••••;.• .:-^'.- ' f . :| 
14-Feb-08 
20-Feb-08 

20-Feb-08 (Dup) 
28-Feb-08 
5-Mar-08 
12-Mar-08 
8-May-08 
14-May-08 
22-May-08 

Dup 
29-Mav-08 
4-Jun-08 
11-Jun-08 

34 
5 
4 
2 
8 
5 
9 
16 
6 
6 
25 
8 
9 

••:.•:.-!•-42 •::-•.:, 
8 
6 
4 
19 
9 
15 

... 27 : : 
9 
8 

39:: 
9 
12 

0.810 
0.625 
0.667 
0.500 
0.421 
0.556 
0.600 
0.593 
0.667 
0.750 
0.641 
0.889 
0.750 

293 
225 
230 
105 
135 
160 
335 
232 
155 
157 
343 
175 
190 

310 
247 
231 
234 
174 
183 
390 
254 
169 
168 
387 
183 
214 

0.945 
0.911 
0.996 
0.449 
0.776 
0.874 
0.859 
0.913 
0.917 
0.935 
0.886 
0.956 
0.888 

8.2 
7.6 

Not Provided 
7.1 
7.5 
8.0 
7.7 
7.0 
7.4 
7.3 
7.3 
7.4 
7.8 

78.0 
69.0 
71.0 
89.0 
64.0 
80.0 
86.0 
108.0 
126.0 
109.0 
128.0 
107.0 
109.0 

<1 
<1 
<1 
<1 
2.7 
3.1 
4.9 
<1 
1.5 
1.6 
<1 
<1 
1.3 

NL= No Limit 

Average Translator Factor 
Translator Impacted Effluent Umit 

0.65 
29.172 

0.87 
0.000 

Values less than one (<1) were present as one (1) for worst case assumption/ calculation of Translator Factor 

Copper,. 
(Dissolved) 

outlier test 

0.693147181 
1.609437912 
1.609437912 
1.791759469 
2.079441542 
2.079441542 
2.197224577 
2.197224577 
2.772588722 
3.218875825 
3.526360525 

1.853800278 2.234 not outlier 

1.723486468 2.234 not outlier 

| SCopper • 
' ' ' (Tota l ) ! - 1.386294361 

2.079441542 
2.197224577 
2.197224577 
2.197224577 
2.48490665 

2.708050201 
2.944438979 
3.295836866 
3.663561646 
3.737669618 

1.707437126 2.234 not outlier 

1.529699799 2.234 not outlier 

'.' I|.Zinc 
(Dissolved) 

1 

4.65396035 
4.905274778 
5.043425117 
5.075173815 
5.164785974 
5.247024072 
5.416100402 
5.446737372 
5.680172609 
5.814130532 
5.837730447 

1.69660741 2.234 not outlier 

1.418958102 2.234 not outlier 

: Zinc (Total) 5.129898715 
5.159055299 
5.209486153 
5.209486153 
5.365976015 
5.455321115 
5.509388337 
5.537334267 
5.736572297 
5.958424693 
5.966146739 

1.14102662 2.234 not outlier 

1.615126686 2.234 not outlier 

lognormality test 

0.693147181 3.526360525 2.8332133 
1.609437912 3.218875825 1.6094379 
1.609437912 2.772588722 1.1631508 
1.791759469 2.197224577 0.4054651 
2.079441542 2.197224577 0.117783 
2.079441542 2.079441542 0 
2.197224577 2.079441542 -0.117783 
2.197224577 1.791759469 -0.4054651 
2.772588722 1.609437912 -1.1631508 
3.218875825 1.609437912 -1.6094379 
3.526360525 0.693147181 -2.8332133 

critical W 0.850 
LOGNORMAL 

0.5601 1.5868828 
0.3315 0.5335287 
0.2260 0.2628721 
0.1429 0.057941 
0.0695 0.0081859 
0.0000 0 

Ib 2.4494104 
Wstat 0.9565 

1.386294361 3.737669618 2.3513753 
2.079441542 3.663561646 1.5841201 
2.197224577 3.295836866 1.0986123 
2.197224577 2.944438979 0.7472144 
2.197224577 2.708050201 0.5108256 
2.48490665 2.48490665 0 

2.708050201 2.197224577 -0.5108256 
2.944438979 2.197224577 -0.7472144 
3.295836866 2.197224577 -1.0986123 
3.663561646 2.079441542 -1.5841201 
3.737669618 1.386294361 -2.3513753 

critical W 0.850 
LOGNORMAL 

0.5601 1.3170053 
0.3315 0.5251358 
0.2260 0.2482864 
0.1429 0.1067769 
0.0695 0.0355024 
0.0000 0 

Ib 2.2327068 
W Stat 0.9448 

4.65396035 5.837730447 1.1837701 
4.905274778 5.814130532 0.9088558 
5.043425117 5.680172609 0.6367475 
5.075173815 5.446737372 0.3715636 
5.164785974 5.416100402 0.2513144 
5.247024072 5.247024072 0 
5.416100402 5.164785974 -0.2513144 
5.446737372 5.075173815 -0.3715636 
5.680172609 5.043425117 -0.6367475 
5.814130532 4.905274778 -0.9088558 
5.837730447 4.65396035 -1.1837701 

critical W 0.650 
LOGNORMAL 

0.5601 0.6630296 
0.3315 0.3012857 
0.2260 0.1439049 
0.1429 0.0530964 
0.0695 0.0174664 
0.0000 0 

Ib 1.178783 
Wstat 0.9625 

5.129898715 5.966146739 0.836248 
5.159055299 5.958424693 0.7993694 
5.209486153 5.736572297 0.5270861 
5.209486153 5.537334267 0.3278481 
5.365976015 5.509388337 0.1434123 
5.455321115 5.455321115 0 
5.509388337 5.365976015 -0.1434123 
5.537334267 5.209486153 -0.3278481 
5.736572297 5.209486153 -0.5270861 
5.958424693 5.159055299 -0.7993694 
5.966146739 5.129898715 -0.836248 

critical W 0.850 
LOGNORMAL 

0.5601 0.4683825 
0.3315 0.264991 
0.2260 0.1191215 
0.1429 0.0468495 
0.0695 0.0099672 
0.0000 0 

Ib 0.9093116 
W Stat 0.8982 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 037 

Copper (Dissolved) 

• •' •Uug/L)..»v*" i i-
copper (I otal)? 
. - .1* : , . • ** . . •*«. . " ' ' 'v .?* 

^Zinc (Dissqlyed) i^ inc^lota!^ 

""JM^"' 
Hardness 

,(rrig/U)jtf7 
*#<:-

Discharge Limit 

Nonval.Rangm 
21 

32.1-5 

fts** 
Copperfo 

375-50 
207 

379-50 

... ••':'$•£? 

Zingfg 

: PH .. 

6.0-9.0 

:."*M^ ''yMimmm>* imMixim*? .4iM^!77mA vS'-ISi. •..•'• ---. • .:':^ 
14-Feb-08 1.000 133 136 0.978 8.1 643.0 <1 
20-Feb-08 1.000 97 100 0.970 7.6 416.0 1.0 
28-Feb-08 1.000 130 141 0.922 7.4 438.0 <1 
5-Mar-08 0.429 121 166 0.729 7.7 320.0 .<1 
12-Mar-08 0.667 60 74 0.811 8.0 284.0 <1 

NOT 

Average Translator Factor - A 
Translator Impacted Effluent Limit 

0.82 
25.640 

. 0.88 
234.712 

Values less than one (<1) were present as one (1) for worst case assumption/ calculation of Translator Factor 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: 064 

l l ... 
j , - 1 - Discharge Limit 

NormalRange 

-Copper [Uisiolved) 
. : (ugAJi.,:. 

Uopper (1 o l a l ) ~ • m , . . , 1 .^nc (Uissolved). 
^ ( u g A . ) ^ I f c o p ^ - . l ^ g g l / L , ; • ! 

19.000 

••,:DateSample.Taken .:.,.;•,..••..•!• &••• • • : . : * . .s' i- ;-hi :- i i ." , Analvsis 
14-Feb-08 

14-Feb-08 (Dup) 
20-Feb-08 
28-Feb-08 
5-Mar-08 
12-Mar-08 
8-May-08 
14-May-08 
22-May-08 
29-May-08 
4-Jun-08 

Dup 
11-Jun-08 

1 
1 
2 

.72 
5 
1 
1 
1 
4 
3 
2 
2 
3 

1 
1 
4 
1 

28 
1 
1 
3 
5 
6 
3 
3 
3 

1.000 
1.000 
0.500 
0.720 
0.179 
1.000 
1.000 
0.333 
0.800 
0.500 
0.667 
0.667 
1.000 

• ^ : : N H f c : 
NL 

••|(s:.u.). 

6.0 - 9.0 

•RSfdi leS" 
.(mg/L). -^{mg/L) • r i 

Jesuits-. • • ..'. -ms' - ' iS ima- iSK- m i n i • • • • '« . - . . . w : •• I 
22 
28 
32 
7 

41 
16 
26 
33 
6 
37 
23 
24 
21 

40 
61 
55 
15 

28 
35 
53 
20 
47 
25 
25 
21 

0.550 
0.459 
0.582 
0.467 
0.208 
0.571 
0.743 
0.623 
0.300 
0.787 
0.920 
0.960 
1.000 

8.2 
Not Provided 

8.1 
7.9 
8.0 
8.0 
8.1 
7.7 
7.7 
75 
7.6 
7.6 
8 0 

204.0 
190.0 
170.0 
244.0 
146.0 
222.0 
239.0 
186.0 
105.0 
94 0 
33.0 
34.0 
65.0 

3 2 
Not Provided 

3.3 
2.0 
12.0 
3 2 
2 2 
1.5 
1.2 
1.0 
<1 
<1 
<1 

Average Translator Factor 
Translator Impacted Effluent Limit 

0.72 
26.374 

0.63 
0.000 

Values less than one (<1) were present as one (1) for w r s t case assumption/ calculation of Translator Factor 

•jiCopperX:: 
(Dissolved): 

outlier test 

-0.328504067 1.345374197 2.234 not outlier 
0 
0 
0 
0 

0.693147181 
0.693147181 
1.098612289 
1.098612289 
1.386294361 
1.609437912 1.562064961 2.234 not outlier 

lognormality test 

-0.32850407 1.60943791 1.937942 
0 1.38629436 1.3862944 
0 1.09861229 1.0986123 
0 1.09861229 1.0986123 
0 0 69314718 0.6931472 

0.69314718 0.69314718 0 
0.69314718 0 -0.6931472 
1.09861229 0 -1.0986123 
1.09861229 0 -1.0986123 
1.38629436 0 -1.3862944 
1.60943791 -0.32850407 -1.937942 

critical W 0.850 
LOGNORMAL 

0 5601 1.0854413 
0.3315 0.4595566 
0.2260 0.2482864 
0.1429 0.1569917 
0.0695 0.0481737 
0.0000 0 

I b 1.9984497 
Wstat 0.8989 

lSCopper ; i : 
i S ( f o t a l ) : S 0 1.007968586 2.234 not outlier 

0 
0 
0 

1.098612289 
1.098612289 
1.098612289 
1.386294361 
1.609437912 
1.791759469 
3.33220451 2.228527841 2.234 not outlier 

0 3.33220451 3.3322045 
0 1.79175947 1.7917595 
0 1.60943791 1.6094379 
0 1.38629436 1.3862944 

1.09861229 1.09861229 0 
1.09861229 1.09861229 0 
1.09861229 1.09861229 0 
1.38629436 0 -1.3862944 
1.60943791 0 -1.6094379 
1.79175947 0 -1.7917595 
3.33220451 0 -3.3322045 

critical W 0 850 
LOGNORMAL 

0.5601 1.8663677 
0.3315 0.5939683 
0.2260 0.363733 
0.1429 0.1981015 
0.0695 0 
0.0000 0 

I b 3.0221704 
Wstat 0.8616 

;•: Jane,-
: (Dissolved) 1.791759469 1.944179037 2.234 not outlier 

1.945910149 
2.772588722 
3.044522438 
3.091042453 
3.135494216 
3.258096538 
3.465735903 
3.496507561 
3.610917913 
3.713572067 1.074139932 2.234 not outlier 

1.79175947 3.71357207 1.9218126 
1.94591015 3.61091791 1.6650078 
2.77258872 3.49650756 0.7239188 
3.04452244 3.4657359 0.4212135 
3.09104245 3.25809654 0.1670541 
3.13549422 3.13549422 0 
3.25809654 3.09104245 -0.1670541 
3.4657359 3.04452244 -0.4212135 

3.49650756 2.77258872 -0.7239188 
3.61091791 1.94591015 -1.6650078 
3.71357207 1.79175947 -1.9218126 

critical W 0.850 
LOGNORMAL 

0.5601 1.0764072 
0.3315 0.5519501 
0.2260 0.1636057 
0.1429 0.0601914 
0.0695 0.0116103 
0.0000 0 

Ib 1.8637646 
Wstat 0.8568 

Zinc (Total).I 2.708050201 
2.995732274 
3.044522438 
3.218875825 

3.33220451 
3.555348061 
3.688879454 
3.850147602 
3.970291914 
4.007333185 
E " 3 j a ' . > . , ; i 

1.282003984 

1.276233805 
2.398797939 

2.234 not outlier 

2176 not outlier 
2.234 possible outlier 

2.7080502 
2.99573227 
3.04452244 
3.21887582 
3.33220451 
3.55534806 
3.68887945 

3.8501476 
3.97029191 
4.00733319 

critical W 

4.00733319 1.299283 
3.97029191 0.9745596 

3.8501476 0.8056252 
3.68887945 0 4700036 
3.55534806 0.2231436 
3.33220451 -0.2231436 
3.21887582 -04700036 
3.04452244 -0.8056252 
2.99573227 -0.9745596 

2.70805O2 -1.299283 

0.842 
LOGNORMAL 

0.5739 0.7456585 
0.3291 0.3207276 
0.2141 0.1724843 
0.1224 0.0575284 
0.0399 0.0089034 

I b 1.3053023 
W Stat 0.9484 



Northrop Grumman: Cumulative Results for Metal Translator Study 
Outfall No.: Field Blank 

• m 

A^DisWargelllimit: 
". imB^MmalfBangei 

-Copper (Dissolvegr ,Cbpper;(Total) 
^ i ( u g / L ) ^ 

Zinc^pissolved) Z i n c ^ t a l j i Hardness 
^t f (mg/Lfe, , ; TSSi -(mij 

DatfriSample Taken •:/^--- • --A •€• ftrialysiPResults "?mff5W^^mr;:-£^~ • '•Vii-

^m-14-Feb-08 <1 <1 <5 <5 Not Provided: Not, Provided Not Provided 
20-Feb-08 <1 <1 <5 <5 liNbt'Prpyidedl iNot^Rrovided ,Nbt Provided" 
28-Feb-08 <1 <1 <5 <5 gNOtiRrbvided? NotsRrovided Not Provided S 
5-Mar-08 <1 <1 <5 <5 ^Not.PrbvidedS Not^Provided NbtJPfbvided 
12-Mar <1 <1 <5 7.000 ifiNot Provided1 NOt PrbvidecJ 'NotPrbvided 

8-May-08 <1 <1 <5 <5 SNot Prbyidedj NotiRrovided NbfcProyideds 
14-May-08 <1 <1 <5 <5 Not Provided Not-Provided Not: Provided 
22-May-08 <1 <1 <5 <5 Not Provided Not Provided Not Provided;: 
29-May-08 <1 <1 <5 <5 fNotsPrbvided] NbtlRrbvided Not Provided-
4-Jun-08 <1 2.000 8.000 8.000 Not Provided: NOkProvided Not Provided,: 
11-Jun-08 <1 <1 <5 <5 Not Provided? iNbt.Rrpvided Nbt:,Provided| 


